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SECOND OPERABLE UNIT
REMEDIAL INVESTIGATION REPORT
SYOSSET LANDFILL
SYOSSET, NEW YORK

EXECUTIVE SUMMARY

Geraghty & Miller, Inc. was retained by the firm of Lockwood, Kessler & Bartlett, Inc.,
(LKB), under contract to the Town of Oyster Bay (Town), Syosset, New York, to conduct the
Second Operable Unit (OU-2) Remedial Investigation (RI) of the Syosset municipal landfill site
(Syosset Landfill) in Syosset, New York. The OU-2 RI focussed on the potential off-site
environmental impacts of the Syosset Landfill, whereas the Interim, or First Operable Unit (OU-1) RI

focussed on on-site environmental impacts from the Syosset Landfill.

The Syosset Landfill is located in central Nassau County in the Town of Oyster Bay, Syosset,
New York. The site is rectangular in shape and encompasses approximately 38 acres. The offices and
facilities of the Town of Oyster Bay Department of Public Works are located adjacent to the landfill to
the east and occupy approximately 15 acres. The Town controls access to the site, and the entire
landfill area is enclosed by a 6-foot high cyclone fence. The site is bounded by the Long Island
Expressway and Miller Place to the southeast, Cerro Wire & Cable Corporation to the southwest, and
the Long Island Railroad (LIRR) to the northwest. A residential area and the South Grove Elementary
School border the site to the northeast. Topographically, the site is relatively flat and at a similar

elevation to the surrounding area.

The OU-2 RI was conducted from October 1992 to March 1994 and consisted of an Off-Site
Groundwater Study and an Off-Site Subsurface Gas Study. During the OU-1 RI, leachate-impacted
groundwater was detected beneath the Syosset Landfill at the northern (downgradient) property
boundary and elevated concentrations of methane were detected at the southwestern part of the
landfill. The purposes of the Off-Site Groundwater Study were to determine the off-site extent of a

leachate plume that may be emanating from the landfill, confirm the direction of groundwater flow, and

GERAGHTY & MILLER, INC.



determine the plume thickness. The purpose of the Off-Site Subsurface Gas Study was to determine

the extent of off-site subsurface gas migration from the landfill.

The scope of work for conducting the Off-Site Groundwater Study and Off-Site Subsurface
Gas Study included the following; -

Installation of nine monitoring wells at four locations (three locations off-site [eight
wells] and one location on-site [one well]).

Measurement of water levels in 18 Nassau County observation wells in the vicinity of
the Syosset Landfill.

Performance of two rounds of water-level measurements in site monitoring wells .

before each of the two groundwater sampling rounds.

. . Collection of two rounds of groundwater samples from nine new monitoring wells and
12 preexisting on-site monitoring wells. Samples were analyzed for VOCs, metals
(total and dissolved), and leachate indicator parameters.

Installation of three new off-site subsurface gas monitoring wells.

Collection of data from the three new- offsite and four preexisting on-site gas
monitoring wells during 3 days of relatively low or falling barometric pressure.

In addition to the scope of work described above, five new on-site gas monitoring well clusters
(two wells per cluster) were installed and monitored as part of the OU-1 Remedial Design Program,
which was conducted concurrently with the OU-2 RI. |

The Syosset Landfill is underlain by more than 1,000 feet of unconsolidated deposits of sand,

silt, gravel, and clay, which rest unconformably on Precambrian bedrock. The unconsolidated deposits

are separated into three formations: the Upper Glacial Formation (top), the Magothy Formation
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(middle), and the Raritan Formation (bottom). At the Syosset Landfill site, the Magothy Formation is
the most significant in terms of potential contaminant migration in groundwater. The Upper Glacial
Formation is completely unsaturated (dry) beneath the site; the Lloyd Sand Member of the Raritan
Formation is separated from the Magothy Formation by the Raritan Clay, which is approximately 160
feet thick, and, in addition, the Lloyd Sand Member lies at too great a depth to be considered as a
potential contaminant migration pathway. Site monitoring wells tap or cheen three zones (shallow,
intermediate, and deep) of the Magothy Formation. Wells screened in the intermediate zone include
on-site "deep” wells installed during the OU-1 RI (and considered intermediate for the purposes of the
OU-2 RI) and intermediate wells installed during the OU-2 RI.

Hydrogeologic conditions encountered during the QU-2 RI are generally consistent with the
OU-1 RI and published data. The regional potentiometric surface map of the shallow zone of the
Magothy Formation indicates that the position and orientation of the regional groundwater divide is

virtually the same as it was during the OU-1 RI and is south of the landfill. Regional shallow

groundwater flow was documented to be in a north-northeasterly direction near the site and is also.

consistent with the OU-1 RI findings. The site-specific horizontal direction of groundwater flow in the
shallow, intermediate, and deep zones of the Magothy Formation is generally to the north. However,
in the shallow zone on-site, groundwater also flows from the west and east parts of the site toward the
center of the landfill before moving north toward the Town park. The direction of the vertical
hydraulic gradient is predominately downward in the study area. The vertical hydraulic gradient is
approximately four times steepef than the horizontal hydraulic gradient; this is consistent with the

proximity of the site to the regional groundwater divide.

Based on leachate indicator concentrations and metals concentrations, landfill-impacted
groundwater has migrated to two of the three off-site well cluster locations (Town park and Roadway
property), however, the recharge basin location apparently does not show landfill impacts based on
these parameters. The greatest impacts off-site are in the intermediate zone of the Magothy Formation.

The significantly steeper vertical hydraulic gradient, as compared to the horizontal gradient, has
resulted in landfill-derived contaminants moving off-site into the intermediate zone (Wells PK-10I and
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RW-12I). The total concentrations of VOCs in off-site intermediate wells at the Town Park (PK-10I)
and at the Recharge Basin (RB-11I) are cqnsistent with the total VOC concentrations detected in the
on-site shallow monitoring wells. These concentrations are also consistent with regional backgrouﬁd
degradation of groundwater quality. In particular, this is true for Well RB-111, which is located
outside the easternmost limiting groundwater flowline from the landfill. The total concentration of
VOCs in RW-12I is anomalously high, several times higher than the concentrations encountered in any
other monitoring well during either the on-site or off-site RIs. The high concentrations of volatile
organic compounds (particularly PCE and TCA) in Well RW-12I appear to be from a source(s)
located in the Industrial Park west of the LIRR tracks. This conclusion is based on the fact that RW-
121 is located hydraulically downgradient of the westernmost edge of the landfill and is located
hydraulically dO\;vngradient of, and adjacent to, an industrial area located west of the LIRR tracks.
This conclusion is further supported by the lack of degradation of PCE and TCA in Well RW-12I; the
identification of properties within the previously unsewered Industrial Park who used and/or are using
PCE and TCA and have had reported releases; regional hydrogeologic data indicating the Industrial
Park is upgradient of Well RW-12I; and the low levels of these compounds found on-site in both the
soil and groundwater during the OU1 RIL

Landfill gas (primarily methane) was detected in one of the gas wells on the southwestern part
of the landfill and is consistent with the findings of the OU-1 RI. Landfill gas was not detected in the
three new off-site subsurface gas monitoring wells and does not appear to be migrating off-site. (See
ppendix K for the results of gas monitoring conducted separately by LKB as part of the OU-1
Remedial Design Program.)
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SECOND OPERABLE UNIT
REMEDIAL INVESTIGATION REPORT
SYOSSET LANDFILL
SYOSSET, NEW YORK

1.0 INTRODUCTION

Geraghty & Miller, Inc. was retained by the firm of Lockwood, Kessler & Bartlett, Inc. (LKB),
under contract to the Town of Oyster Bay (Town), Syosset, New York, to conduct the Second
Operable Unit (OU-2) Remedial Investigation (RI) of the Syosset municipal landfill site (Syosset
Landfill) in Syosset, New York (Figure 1-1). The OU-2 RI focused on the poténtial off-site
environmental impacts of the Syosset Landfill. LKB provided overall project management for the OU-
2 R, and will provide the engineering services necessary to complete the Feasibilify Study (FS) portion
of the OU-2 Remedial Investigation/Feasibility Study (RI/FS) process for the Syosset Landfill site, if
required. The OU-2 RI was performed in accordance with the brotocols and methodologies detailed in
the Site Operations Plan (SOP) (Geraghty & Miller, Inc. 1992), which was approved by the U..S.
Environmental Protection Agency (USEPA) on May 15, 1992. The SOP was developed and prepared
in accordance with the OU-2 RI Work Plan (Geraghty & Miller, Inc. 1991) to ensure that the RI
would be completed in a manner consistent with the National Contingency Plan (NCP). This OU-2 RI
Report describes the activities and findings of the OU-2 RI.

1.1  BACKGROUND

The Interim, or First Operable Unit (OU-1) RI, which was conducted from April 1987 to
September 1989, focused on on-site environmental impacts from the Syosset Landfill. ' The OU-1 RI
Report (Geraghty & Miller, Inc. 1989) contains extensive background information about the site and
this information has been provided in Appendix L of this report for the reader’s convenience. The FS
portion of the OU-1 RI was conducted by LKB. The OU-1 RUFS was officially completed in
September 1990 when the USEPA issued the Record of Decision (ROD) for the site on September 27,
1990.
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1.2  SITE DESCRIPTION

The Syosset Landfill is located in central Nassau County in the Town of Oyster Bay, Syosset,
New York (Figure 1-1). The site is rectangular in shape and encompasses approximately 38 acres (see
Figure 1-2). The offices and facilities of the Town of Oyster Bay Department of Public Works are
located adjacent to the landfill to the east and occupy approximately 15 acres. The Town controls

access to the site, and the entire landfill area is enclosed by a 6-foot high cyclone fence.

As shown on Figures 1-1 and 1-2, the site is bounded by the Long Island Expressway and
Miller Place to the southeést, Cerro Wire & Cable Corporation to the southwest, and the Long Island
Railroad (LIRR) to the northwest. A residential area and the South Grove Elementary School border
the site to the northeast. Topographically, the site is relatively flat and at a similar elevation to the

surrounding area.

Two basins owned by Nassau County border the site to the northeast and the north. Nassau
County recharge basin RB-284 borders the site to the northeast and Nassau County storm-water basin
SWB-571 borders the site to the north. Another Nassau County storm-water basin, SWB-218, is
located about 700 feet northeast of RB-284. Storm-water runoff from the neighboring residential area
collects in these basins and then the water either evaporates or recharges the underlying Magothy

aquifer.
1.3 PURPOSE AND SCOPE

The OU-2 RI consisted of an Off-Site Groundwater Study and an Off-Site Subsurface Gas
Study. During the OU-1 RI, leachate-impacted groundwater was detected beneath the Syosset
Landfill at the northemn (downgradient) property boundary and elevated concentrations of methane
were detected at the southwestern part of the landfill. The purposes of the Off-Site Groundwater
Study were to determine the off-site extent of a leachate plume that may be emanating from the landfill,

confirm the direction of groundwater flow, and determine the plume thickness. The purpose of the
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Off-Site Subsurface Gas Study was to determine the extent of off-site subsurface gas migratioh from
the landfill. ’

The scope of work for conducting the Off-Site Groundwater Study and Off-Site Subsurface
Gas Study included the following:

Installation of nine monitoring wells at four locations (three locations off-site [eight
wells] and one location on-site [one well]).

Measurement of water levels in 18 Nassau County observation wells in the vicinity of
the Syosset Landfill.

Performance of two rounds of water-level measurements in site monitoring wells
before each of the two groundwater sampling rounds.

. . Collection of two rounds of groundwater samples from nine new monitoring wells and
12 preexisting on-site monitoring wells. Samples were analyzed for VOCs, metals
(total and dissolved), and leachate indicator parameters.

Installation of three new off-site subsurface gas monitoring wells.

Collection of data from three new gas monitoring wells during 3 days of relatively low
or falling barometric pressure.

In addition to the scope of work described above, five new on-site gas monitoring well clusters
(two wells per cluster) were installed and monitored as part of the OU-1 Remedial Design Program,
which was conducted concurrently with the OU-2 RI.
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1.4  OVERVIEW OF SITE CONDITIONS

As previously stated, the OU-1 (Interim) RI was conducted to evaluate the on-site
environmental impacts of the Syosset Landfill. The OU-1 RI consisted of three separate studies: the
On-Site Groundwater Study, the Landfill Dimension Study, and the Subsurface Gas Study (on-site).
Field work for the OU-1 RI began in April 1987 and was cdmpleted in June 1988; thereafter, landfill

gas and water levels were monitored on a monthly basis until September 1989. The overall scope of*

work for the OU-1 RI consisted of the following field activities:

~ Installation of nine groundwater monitoring wells to supplement six preexisting
groundwater monitoring wells.

~ Installation of 19 gas monitoring wells.
Dirilling of four borings through the fill.
Collection and analysis of fill samples.
Collection and analysis of groundwater samples.
Collection and analysis of landfill gas samples.
Pressure testing of gas monitoring wells.

.Monthly monitoring of landfill gas and groundwater levels.
The findings of the OU-1 RI are summarized below.

The Syosset Landfill is undérlain by more than 1,000 feet of unconsolidated deposits of sand,
silt, gravel, and clay, which rest unconformably on Precambrian bedrock. The unconsolidated deposits
are separated into three formations: the Upper Glacial Formation (top), the Magothy Formation
(middle), and the Raritan Formation (bottom). The upper 60 to 100 feet of unconsolidated sand and
gravel deposits in the vicinity of the landfill comprises the Upper Glacial Formation. Before landfilling
began, up to 90 feet of this formation was removed during sand mining at the site. The Magothy
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Formation, which is comprised of finer sands, silts and clays directly underlies the Upper Glacial
Formation and is in hydraulic connection with it. This formation (Magothy) was not fully penetrated
during either the OU-1 or OU-2 RIs. However, based on published data, the Magothy Formation is
approximately 540 feet thick beneath the site and may extend as deep as 630 feet below land surface.
The Raritan Formation is the third, and deepest Unconsolidated formation beneath the site and rests on
the bedrock surface. Comprising this formation is the Raritan Clay Member, which is approximately
160 feet thick and occurs directly beneath the Magothy, and the Lloyd Sand Member, which is
approximately 240 feet thick and rests on the bedrock surface more than 1,000 feet below land surface.
At the Syosset Landfill site, the Magothy aquifer is the most significant in terms of potential
contaminant migration in groundwater. The Upper Glacial Formation is completely unsaturated (dry)
beneath the site; the Lloyd Sand Member of the Raritan Formation is separated from the Magothy
aquifer by the Raritan Clay, which is approximately 160 feet thick, and, in addition, the L:loyd Sand

Member lies at too great a depth to be considered as a potential contaminant migration pathway.

Water-level measurements were collected during the OU-1 RI on a regular basis in both on-site
monitoring wells (installed under the direction of ERM and Geraghty & Miller) and off-site Nassau
County monitoring wells. These data were used to prepare potentiometric surface maps that depicted
the horizontal direction of groundwater flow regionally in the shallow zone of the Magothy aquifer and
on-site in the shallow and "deep" zones of the Magothy aquifer. (These "deep" monitoring wells are
considered intermediate depth monitoring wells for the purposes of the OU-2 R1.) As indicated on
these maps, the dominant horizontal component of shallow groundwater flow was in a northeasterly
direction in the Magothy aquifer at and in the vicinity of the site (with a more northerly groundwater
flow direction in the "deep" zone at the site), and the regional groundwater divide was located south of
the site. A comparison of the horizontal and vertical hydraulic gradients indicated that the vertical
gradient is more pronounced than the horizontal gradient, thus confirming that the site is in a deep-flow

recharge zone.

During the OU-1 RI, groundwater quality underneath and at the downgradient edge of the

landfill was found to be impacted by leachate, as evidenced by elevated concentrations of indicator
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parameters (chloride, ammonia, alkalinity, hardness, total dissolved solids [TDS], specific conductance,
iron, and ammonia). The concentrations and distribution of the leachate indicator parameters
suggested the existence of an off-site plume of leachate-impacted groundwater. Although volatile
organic compounds (VOCs) were detected in some groundwater monitoring wells, the concentrations
were within a range detected in monitoring wells screened at similar depths in the Magothy Formation
in other areas of Nassau County (Dvirka and Bartilucci Consulting Engineers 1986). Further, the
distribution of VOCs was not consistent with a contiguous body (plume) bf groundwater

contamination with the landfill as the source.

The landfill consists of approximately 38 acres and appears to be divided into two lobes with
the deepest lobe located in the western part of the site (with a maximum thickness of 90 feet) and the
other lobe near the eastern part of the site (with a maximum thickness of 70 feet). These depths
represent the most current information available and were determined during the OU-1 Remedial
Design Program (Converse Consultants East, PC 1993). Detectable concentrations of VOCs,
base/neutral extractable compounds, polychlorinated biphenyls (PCBs), and metals were found during
the OU-1 RI in some samples of fill in a distribution indicative of random disposition of industrial,

commercial, and residential waste.

The only available data on waste deposition at the site is provided in the ERM Northeast
- Report (ERM 1983). According to ERM (1983), from 1933 to 1967, the Syosset Landfill accepted
the following types of waste: commercial, industrial, residential, demolition, agricultural, sludge, and
ash. After 1967, the site accepted only industrial and scavenger cesspool waste uhtil the site closed in

1975.

During the OU-1 RI, the concentrations of landfill gas were found to be consistently highest in
the gas monitoring wells located along the long axis of the landfill and in the southwestern corner of the
site. Landfill gas concentrations were lower in wells located along the northern, easterﬁ, and southern
boundaries of the site; frequently, concentrations of landfill gas were undetectable, or nearly so, at these

boundary areas. Landfill gases did not appear to be migrating vertically upwards under significant
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(detectable) pressure and appeared to be limited in horizontal extent. VOCs were detected in samples

of landfill gas, but not in consistent concentrations or distributions.
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2.0 METHODOLOGY

In this section, the methodologies employed for conducting the Off-Site Groundwater Study
- and Off-Site Subsurface Gas Study are discussed. These methods were described in detail in the SOP
(Geraghty & Miller 1992). Any variances from the SOP are discussed.

21 OFF-SITE GROUNDWATER STUDY

The Off-Site Groundwater Study was conducted to determine the off-site extent of a leachate
plume thaf may be emanating from the landfill, confirm the direction of groundwater flow, and
determine the plume thickness. During the off-site groundwater study, nine new monitoring wells were
installed and two rounds of groundwater quality samples were collected from the nine new wells and

from 12 of the 15 preexisting on-site wells.

Prior to commencing the drilling program, Delta constructed a decontamination (decon) pad
near the center of the landfill. The decon pad was constructed of poured concrete with a sloped
surface that funneled water to a drain. Drilling rigs and down-hole equipment (including drill casings
and surface casings) were steam cleaned over the pad before and after drilling at each location. The
drillers also staged supplies and equipment that was not being used near the decon pad and surrounded

the area with a 3-foot high wire mesh fence.

Drill cuttings from each of the four drilling locations were disposed of at a designated location
on-site. Disposal details are provided in Sections 2.1.1.1 (Air-Rotary Barber Method), 2.1.1.2
(Modified Mud-Rotary Method), and 2.1.1.3 (Hollow-Stem Auger Method).

The nine monitoring wells were installed at four locations by Delta Well & Pump Company,
Inc. (Delta) of Ronkonkoma, New York, and their subcontractor, Catoh Inc. (Catoh) of Weedsport,
New York. Eight of the wells (PK-10S, PK-10L, PK-10D, RB-11S, RB-111I, RB-11D, RW-12I, and
RW-12D) were installed at three off-site locations and one well (SY-3DD) was installed at an on-site

location. The locations of the nine new and 15 preexisting monitoring wells are shown on Figure 1-2.
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A Geraghty & Miller field hydrogeologist was present during all drilling activities to ensure that the
protocols specified in the SOP were followed. The field hydrogeologist'é responsibilities included
collecting and logging soil samples, monitoring drilling and decontamination operations, recording
groundwater data, deciding on final drilling depths and screen intervals (in consultation with the
Geraghty & Miller project manager and director, the USEPA, the Town, and LKB), preparing boring
logs and well completion diagrams, and recording well installation procedures. The USEPA provided
oversight at key points during the drilling program (e.g., steam cleaning, geophysical logging, setting
the well) through their consultant Camp, Dresser & McKee, Inc. (CDM).

The SOP specified that 11 monitoring wells would be installed at five locations: two on-site
locations (near Well Clusters SY-3 and SY-6) and three off-site locations (Nassau County Recharge
Basin No. SWB-218, the Town Park, and Roadway Express, Inc. [Roadway]). At the on-site
locations, a deep well was to be installed next to each of fhe two existing on-site monitoring wells; and
three new wells (shallow, intermediate, and deep) were to be installed at each off-site location.
However, during a meeting held on February 18, 1993 with the USEPA, the Town, LKB, and
Geraghty & Miller, it was agreed that two of the 11 monitoring wells would be deleted from the
drilling program. The two wells to be deleted were the shallow well proposed at the*Roadway
property (RW-12S) and the deep upgradiént well proposed adjacent to existing Monitoring Well
Cluster SY-6 (SY-6DD). The reasons for these deletions are given below.

Monitoring Well RW-12S was deleted from the drilling program at the suggestion of the
USEPA with the concurrence of the Town, LKB, and Geraghty & Miller. This decision was made
during the February 18, 1993 meeting based on a review of the OU-1 RI potentiometric surface maps
which indicated that the groundwater flow direction was more easterly in the shallow zone of the
Magothy than the flow direction observed in the "deep" zone of the Magothy aquifer. Therefore, the
consensus at the meeting was that a shallow well was not needed at this location (Roadway).
Monitoring Well SY-6DD was deleted from the drilling program because the analytical results of the
groundwater samples collected for leachate indicator testing during the drilling of Exploratory Boring
SY-3DD indicated that the highest leachate concentrations were detected at a depth that correlates
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with the screen zone of the existing "deep" well at Monitoring Well Cluster SY-6. Therefore, this

existing "deep" well was judged to be a suitable upgradient monitoring well.

During the February 18, 1993 meeting, a decision was also made to collect groundwater
samples from Well PK-10I (located at the Town Park) immediately following installation to determine
the presence/absence of VOCs. Well PK-10I was selected for sampling as it monitors the vertical
interval of the aquifer containing the highest concentrations of leachate indicator parameters; if VOCs

were present off-site, they would likely be detected in this part of the aquifer. The purpose of sampling

Well PK-10I in advance of the scheduled groundwater sampling rounds was to reevaluate the number
and locations of monitoring wells for the drilling program based on whether VOCs were present and at
what concentrations. Samples were collected on May 4, 1993, but the well had to be fesampled on
June 2, 1993 because data validation indicated a laboratory quality control problem. The June results
were also validated and were judged acceptable; however, the data were inconclusive because although
VOCs were detected, they were found at relatively low concentrations. Therefore, on July 16, 1993,
another meeting was held with the USEPA, the Town, LKB, and Geraghty & Miller and it was agreed
that the drilling program should be continued as specified in the SOP. On July 26, 1993, drilling
resumed at Nassau County Storm-Water Basin No. SWB-218.

2.1.1 Drilling Methods -

Three drilling methods were employed during thé Off-Site Groundwater Study: (1) the air-
rotary (Barber) method, (2) the modified mud-rotary method, and (3) the hollow-stem auger method.
The air-rotary method was used for drilling the two exploratory borings and installing a deep well at
these locations, as well as for installing 10-inch diameter surface casings for three of the six borings
drilled by the modified mud-rotary method. The modified mud-rotary method was used to drill and
install the remaining wells except for one of the two shallow wells, which was installed by the hollow-

stem auger method.
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The Town obtained permission from Nassau County and Gordon Floral Realty, Inc. (Gordon)
to drill and install off-site monitoring wells at Nassau County Recharge Basin No. SWB-218 (Wells
RB-11S, RB-111, and RB-11D) and the property leased by Roadway (Wells RW-12I and RW-12D).
A security guard was supplied by Delta to ensure public éafety at these two off-site drilling locations, as
well as at the Town park, the third off-site drilling location. The security guard arrived on-site at the

end of each work day before the drillers left the site and did not leave until the drillers returned the

following day. Round-the-clock security coverage was also provided on the weekends and holidays.

Thus, each drilling site was monitored continuously until work was completed and safe site conditions
were restored at each off-site drilling location. In addition, a temporary fence was placed around each
active off-site drilling site and signs were posted to warn the public of the on-going work. After the
monitoring wells were installed at the three off-site drilling sites, the sites were restored to their original

condition to the extent practicable.

At the February 18, 1993 meeting, "Greenstuff," an environmental lubricant, was approved by
the USEPA for lubricating the drill rods. Hydrant water was used by the drillers to maintain hydraulic
head in well borings to suppress sand heave, to mix drilling mud and grout, and for steam cleaning,
Samples of this hydrant water were periodically collected by the Geraghty & Miller field
hydrogeologist for analysis of VOCs to monitor the quality of water being used during the drilling
process. Samples were sent to EcoTest Laboratories, Inc. (EcoTest) of North Babylon, New York for
analysis by USEPA Method 601. VOCs were not detected in any of the hydrant water samples
collected.

The three drilling methods used to install the nine monitoring wells are briefly described in the
following sections, and detailed information on problems that were encountered in the field or
variances to the SOP protocols is provided. A detailed description of the drilling methods can be found
in the SOP.
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2.1.1.1 Air-Rotary (Barber) Method

The air-rotary drilling method (Barber rig) was used to drill the two exploratory borings (SY-
3DD and PK-10D) and to install deep monitoring wells in each of them. As previously stated, this
method was also used to install surface casings for three of the six monitoring well borings drilled by

the modified mud-rotary method.
2.1.1.1.1  Exploratory Borings

The purpose of drilling the two exploratory borings was to provide on-site and off-site vertical
characterization of water quality and lithology. The air-rotary drilling method was selected for this task
because representative groundwater and lithologic samples can be collected using this method (see the
OU-2 RI Work Plan for the rationale for using this method). The water-quality and lithologic data
collected from the exploratory borings were used to determine the depths of the monitoring wells and
screen settings. Details on the criteria used to terminate the exploratory borings are provided in
Section 2.1.4 (Termination Depths of Exploratory Borings), and details on field testing for leachate
indicators are provided in Section 2.1.3 (Field Testing for Leachate Indicators). Drilling of the two

exploratory borings was performed by Catoh, Delta's subcontractor.

From November 9, 1992 to December 1, 1992, Catoh drilled the first on-site exploratory
boring (SY-3DD) next to existing Monitoring Well Cluster SY-3 to a depth of 540 feet below land
surface (see Figure 1-2). During a site meeting on October 30, 1992 between representatives of the
USEPA and Geraghty & Miller, it was agreed that the location of this boring would be moved
approximately 50 feet west of the originally proposed location tc; minimize noise levels for residents

living adjacent to the landfill.
Boring SY-3DD was advanced by rotating successively smaller diameter steel casings to the

termination depth. Catoh started drilling with a 16-inch diameter casing until it could not be advanced

further because of frictional resistance. The next casing was 10 inches in diameter and was inserted to
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the bottom of the 16-inch diameter casing (i.e., the bottom of the boring); drilling then continued until

the 10-inch diameter casing could not be advanced further because of frictional resistance. This

process was repeated using 8-inch diameter casing, followed by 6-inch diameter casing, until the
termination depth was reached. The SOP had specified starting with 14-inch diameter steel casing, but
this size was not available when the drilling began.

After each 20-foot section of casing was advanced and another section of casing had been
welded to the length of casings in the boring, the cuttings from inside the casing were removed using

compressed air from the drill rig. However, beyond a depth of approximately 300 feet, extremely fine-

grained sand from the formation began heaving inside the casing, and water from a hydrant located on -

Gordon Drive had to be used to wash the sand heave out of the boring. This was accomplished by
pumping the water through the drill rods as the bit was lowered back into the bottom of the boring,

washing out the sand heave in the process.

Because of the resistance encountered during the drilling of SY-3DD, the 8-inch diameter
casing could not be advanced to the termination depth (540 feet). Therefore, the boring was
completed using 6-inch diameter casing in accordance with the SOP, and a 2-inch diameter well was

installed in SY-3DD with the approval of the USEPA.

From December 9 to 31, 1992, the off-site exploratory boring (PK-10D) at the Town Park was
drilled. Drilling proceeded smoothly at this location, sand heaving was more easily controlled, and
Catoh was able to advance the 8-inch diameter casing to completion depth (499 feet) by flushing out

the boring after each 20-foot section of drill casing had been installed. Boring PK-10D was completed

as a 4-inch diameter well.

" The cuttings for both borings were stored in pits next to each boring. After each boring was
completed, Delta removed the cuttings from the pits and disposed of them at a designated location at
the landfill. The native soil originally removed to create the pits was used to refill them, but clean fill
was needed to supplemeﬁt the native soil to fill the pit for PK-10D.
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2.1.1.1.2  Surface Casings

The Barber rig was also used to install 10-inch diameter, black-steel, surface casings for three
of the six well borings (PK-IOS, RB-11I, and RB-11D) that were drilled by the modified mud-rotary
method. This work was performed by Catoh before Delta began mud-rotary drilling to prevent the loss
of drilling mud to the permeable coarse sand and gravel deposits that extend from land surface to a

- depth of approximately 140 fect. The Barber rig was not used to install the surface casings for the two
mud-rotary borings (RW-12I and RW-12D) at the Roadway property because an access agreement for
drilling had not been executed between the Town and the property owner (Gordon) before Catoh
demobilized their rig and equipment from the site. In addition, PK-10I needed to be relocated
(following Catoh's depafture) due to problems at the original drilling site for this boring/well (see
Section 2.1.1.2 [Modified Mud Method]). Therefore, with the approval of the USEPA, the surface
casings for these three borings/wells were installed using a combination of two drilling methods:
hollow-stem auger and cable tool. Delta subcontracted United Well and Pump Corporation (United),
Bohemia, New York to perform the cable tool drilling for PK-10I, while Delta performed the cable
tool drilling for RW-12I, RW-12D and also the hollow-stem auger drilling at all three of these
locations. The hollow-stem auger rig was used to advance 12-inch inside diameter augers as deep as
possible (approximately 50 feet). Then, the cable tool rig was used to install and advance 10-inch
diameter surface casing through the auger flights as far as possible (approximately 107 feet for Well
RW-12I, 105 feet for Well RW-12D, and 128 feet for Well PK-10I). This combination of techniques
effectively cased-off the upper permeable deposits at these three boring/well locations.

Catoh also installed a 10-inch diameter surface casing next to existing upgradient Well Cluster
SY-6; this casing was for the deep well (SY-6DD) that was to be drilled by the modified mud-rotary
method at this location. However, as discussed in Section 2.1 (Off-Site Groundwater Study), Well
SY-6DD was deleted from the drilling program since existing Well SY-6D could serve the same
purpose which was to monitor the deep zone upgradient of the landfill. Delta sealed the surface casing
at this location using a tremie pipe to pump cement/bentonite grout from the bottom of the casing to

land surface and also welded a steel plate over the top of the casing.
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2.1.1.2 Modified Mud-Rotary Method

The modified mud-rotary drilling method was used to drill six of the nine well borings during
the OU-2 RI (PK-10S, PK-10IL, RB-111, RB-11D, RW-12I, and RW-12D). This work was performed
by Delta, the prime drilling contractor, using a Failing F-10 rig. The modified mud-rotary method
consisted of drilling most of the well boring using the conventional mud-rotary drilling method and
then converting to the reverse rotary method for the final 30 feet of drlling. The purpose for
converting to the reverse rotary method was to avoid the formation of a mudcake on the borehole wall
in the screen zone. The reverse rotary method uses potable water, instead of mud, as a drilling fluid.

When the modified mud-rotary method is used, wells can be developed more easily.

The screen zones for the seven monitoring wells not drilled by the air-rotary method were

preselected based on the water-quality and lithologic profiles (sample/core logs and geophysical logs)

from the two exploratory borings (SY-3DD and PK-10D). These screen settings were proposed by -

Geraghty & Miller in a January 20, 1993 letter to LKB (Appendix A) and were subsequently approved
by the USEPA. The proposed screen settings for the shallow, intermediate, and deep monitoring wells
were 140 to 150 feet below land surface, 350 to 360 feet below land surface, and 490 to 500 feet
below land surface, respectively. Refinements to the preselected screen zones were made at the
Recharge Basin (Wells RB-11S and RB-11D) based on the geophysical logs obtained from the deep
boring at this location (see Section 2.1.5 [Geophysical Logging]).

Four of the five borings/wells originally proposed to be installed by the modified mud-rotary
method were drilled as planned (RB-11I, RB-11D, RW-12I, and RW-12D). However, during the
drilling of PK-10I at the Town Park on February 26, 1993, drilling mud circulation was lost at
approximately 328 feet below land surface and could not be regained by mixing more mud or by
thickening it. The well boring had collapsed by the following work day (March 1, 1993). Geraghty &
Miller described the problems with Well Boring PK-10I in a March 11, 1993 letter to LKB (Appendix
B); in this letter, Geraghty & Miller proposed to install the shallow well (PK-10S) at this location and
to redrill the intermediate depth boring/well (PK-10I) approximately 100 feet further south. The
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original PK-10I well boring was subsequently redrilled by Delta (became PK-10S) with USEPA
approval using the cable tool method.

PK-10I was drilled at the proposed alternate location approximately 100 feet south of the
original location. As stated in Section 2.1.1.2 (Surface Casings), the surface casing for the PK-10I
replacement boring/well was installed using a combination of the hollow-stem auger method by Delta
and the cable-tool method by United. |

Drilling mud consisted of polymer-free, 100 percent bentonite mixed with potable hydrant
water in portable, prefabricated metal bins. After the mud-rotary part of the drilling had been
completed, the mud was flushed out of the hole using potable water and was pumped to a tanker truck
that disposed of the drilling mud/cuttings at a designated location at the landfill. Once all the mud was
removed, Delta employed the reverse rotary method to complete the final 30 feet of drilling before the

borehole was geophysically logged.
2.1.1.3 Hollow-Stem Auger Method

Well Boring RB-118 at the Recharge Basin was the only well boring drilled using the hollow-
stem auger method. Delta used the same rig (Failing F-10) for the auger method as for the modified
mud-rotary method. The SOP had specified that three shallow monitoring wells were to be installed at
the Town Park, the Recharge Basin, and the Roadway property. However, as previously discussed,
the shallow well at the Roadway property (RW-12S) was deleted from the drilling program and the
shallow well at the Town Park (PK-10S) was installed in the original PK-10I well boring, which had
been drilled by the mud rotary method and then collapsed.

2.1.2 Formation Sampling

Formation samples were collected from the deep well borings at each of the four drilling
locations (SY-3DD, PK-10D, RB-11D, and RW-12D). For the two exploratory borings (SY-3DD
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and PK-10D) drilled by the éir-rotary method, the Geraghty & Miller field hydrogeologist examined
cuttings from the well boring on a semi-continuous basis to record the lithology. For the two deep
borings drilled by the mud-rotary method (RB-11D and RW-12D), split-spoon samplers were used to
collect formation samples at 20-foot intervals, and flume samples were also examined by the Geraghty
& Miller field hydrogeologist on a semicontinuous basis to monitor for changes in lithology.

Descriptions of the lithology were recorded on the sample/core logs provided in Appendix C.

2.1.3 Field Testing for Leachate Indicators

During drilling of the two exploratory borings (SY-3DD and PK-10D), groundwater samples
were collected at 20-foot intervals and analyzed by the Geraghty & Miller field chemist for primary
leachate indicators (hardness, alkalinity, ammonia) and also for secondary leachate indicators (pH,
temperature, chloride, and specific conductance). The purpose of this work was to characterize the
vertical water-quality profiles on-site and off-site so that the depths/screen settings for all the
borings/wells could be determined. After each 20-foot section of drill casing had been installed,
groundwater samples were collected with a bailer lowered through the drill rods or the annular space
between the drill rods and drill casing. Samples wére analyzed on-site by the Geraghty & Miller

chemist.

As expected, groundwater samples that were collected from the exploratory borings were often
turbid, and, as specified in the SOP, these samples were centrifuged followed by prefiltering using
Whatman 2V filter membranes before they were analyzed. The leachate indicators were analyzed
according to the protocols in the SOP using either a compound-specific digital titration kit (for
alkalinity, hardness, and chloride) or a field meter (for ammonia, specific conductance, and pH).
Temperature was also field-measured using a mercury-filled thermometer. Three replicate samples
were collected from each exploratory boring (more than 20 percent of the total number of samples)
and were sent to either IEA, Inc. Monroe, Connecticut or EcoTest for analysis of four of the seven
leachate indicators (ammonia, alkalinity, hardness, and chloride). A summary of the field and
laboratory analytical results for samples collected from both borings is presented in Table 2-1.
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The results in Table 2-1 indicate that leachate parameters were detected in Exploratory Boring
SY-3DD at concentrations above the established action levels (background levels) beginning at the
water table; concentrations gradually increased until maximum concentrations were generally reached
between 218 and 239 feet below land surface. Aﬁer.this interval, leachate indicator concentrations
decreased until the termination depth was reached at 540 feet. In Exploratory Boring PK-10D, the
concentrations of leachate parameters were generally lower than SY-3DD, except for the sampling
interval between 340 and 380 feet below land surface where concentrations approached the highest
concentrations detected at SY-3DD.

2.1.4 Termination Depths of Exploratory Borings

In accordance with the SOP, the termination depths of the two exploratory borings were

- determined using criteria established from backgrouﬁd water-quality data obtained for monitoring and

public supply wells within approximately 2 miles of the landfill (Figure 2-1). Geraghty & Miller
obtained historical groundwater quality data, dating back to 1989, for leachate indicator parameters
from eight Nassau County Monitoring Wells (OP-1, OP-3, P-7, P-8A, PT-Z; PT-3, T-6A, and TU-1)
and data, dating back to 1990, for a total of six public supply wells owned by the Plainview Water
District (N4097, N6076, and N6077), the Hicksville Water District (N8249 and N6191), and the
Jericho Water District (N7781). In addition, from September 24 to 28, 1992, Geraghty & Miller
collected samples from all of the eight Nassau County monitoring wells listed above and all but two of
the water district wells (N6191 and N7781). Samples were analyzed for leachate indicators so current
data could supplement the historic data. These data were then statistically analyzed by Geraghty &
Miller to establish action levels for each of the seven leachate indicators so that termination depths of
the two exploratory borings (SY-3DD and PK-10D) could be determined. A different statistical
method than that specified in the RI Work Plan was used to analyze the background water-quality data
because the data set was smaller than expected and the specified method was not appropriate for the
limited number of data points available from-the wells. The rationale for using the replacement
statistical method was explained in a December 3, 1992 letter from Geraghty & Miller to the USEPA
(Glasser and Wolfert, pers. comm. 1992). This statistical procedure is described in Appendix D.
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The action levels established for the seven leachate indicators using the replacement statistical
method were lower than the action levels established l'using the SOP method and, therefore, being more
conservative, were used to determine the termination depths of the exploratory borings. According to
the RI Work Plan, Exploratory Borings SY-3DD and PK-10D were to be terminated when either of

the following conditions were met:

1. The concentrations of the three primary leachate indicators (ammonia, alkalinity, and

hardness) were below their respective action levels in two consecutive samples, or

2. Ifonly one of the primary indicators remained slightly above its action level in consecutive
samples, then the action levels of the three secondary leachate indicator parameters were
to be evaluated. A boring was terminated when one or more of the secondary action

levels were not exceeded.

2.1.5 Geophysical Logging

Natural gamma geophysical logging was conducted by Geraghty & Miller in the deep boring at
each of the four drilling locations (SY-3DD, PK-10D, RB-11D, and RW-12D). Electric logging was
also conducted by Geraghty & Miller in the two deep mud-rotary borings (RB-11D and RW-12D).

Gamma logging involves the measurement of naturally occurring radiation originating from
geologic material opposite the borehole and provides a qualitative guide to correlating stratigraphy and
evaluating permeability. Gamma radiation is emitted from certain elements that are unstable and decay
spontaneously into other, more stable elements. Although other types of radiation are given off by
naturally radioactive minerals (alpha and beta emissions), only gamma rays are measured in well
logging because only these rays can penetrate materials such as casing and cement grout. Gamma
logging has a unique advantage over electric logging because it can be performed either in cased wells
or open boreholes, whereas electric logging can only be conducted in uncased boreholes filled with
fluid!
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The minerals commonly found in sedimentary deposits, such as clay, limestone, and sandstone,
contain small amounts of radioactive potassium-40 and decay products of uranium and thorjum.
Potassium is an important constituent of clay, mica, feldspar, and shale, and its radioactive isotope
(potassium-40) emits gamma rays. Because these materials tend to be finer grained, elevated gamma
responses are often interpreted as corresponding to sediments of relatively low permeability. Coarser
grained sand contains no potassium or radidactive potassium-40 and emits gamma rays at relatively
low levels. Consequently, the gamma log shows more radiation (counts per second) at depths
corresponding to clay or silt, and lower radiation levels (fewer counts per second) at depths

corresponding to sand or sandstone layers, if the sand is mostly quartz.

Geraghty & Miller conducted the geophysical logging program using its truck-mounted EG&G
Mount Sopris Model II logging system, which consists of a logger and the probe. The probe contains
a scintillation-type receiver and a counting circuit. Thé probe, which was attached to a cable, was
lowered and raised the entire length of each well while graphs were produced by the digital logger
recorder, which was located in the truck. Radiation intensity for a given geologic formation was
measured by the probe and expressed as the average number of counts per second. Since the logger is

fully automated and the probe is factory sealed, no calibration was required.

As mentioned in Section 2.1.1.2 (Modified Mud-Rotary Method), the screen zones for all
monitoring wells not drilled by the air rotary method were preselected based on the water-quality and
lithologic profiles (including geophysical logs) obtained from the two exploratory borings. The
preselected screen settings were adjusted for Wells RB-11S and RB-11D where the geophysical log
from the deep mud rotary boring (RB-11D) indicated fine-grained material in the preselected screen

zone.

Although gamma logging can be done in steel casing and is very effective in identifying low-
permeability layers (clay or silt or combination), steel decreases the intensity of the gamma output. The
larger the casing diameter, the more the gamma output is reduced, and a correspondingly larger

correction factor is needed to adjust the gamma log to a "no casing” condition. The impact is

GERAGHTY & MILLER, INC.



2-14

cumulative when casings are telescoped inside one another as they are in SY-3DD and PK-10D.
Therefore, correction factors were obtained from the Mount Sopris Company for each casing diameter
used. Copies of the uncorrected geophysical logs (gamma and electric) are presented in Appendix E.
The corrected gamma logs are included on the hydrogeologic cross sections (see Section 3.1

[Hydrogeology]).

2.1.6 Monitoring Well Construction

The construction details for the nine new and 15 preexisting monitoring wells are presented in
Table 2-2, and monitoring well construction logs are provided in Appendix F. The monitoring wells
were constructed according to the protocols in the SOP. Each well was constructed of 4-inch diameter
polyvinyl chloride (PVC) casing (schedule 40) and 10 feet of 4-inch diameter stainless-steel screen,
except for Well SY-3DD, which was constructed of 2-inch diameter PVC casing and stainless-steel
screen. As previously discussed, 2-inch diameter casing and screen were used in SY-3DD to complete
that well (see Section 2.1.1.1.1 [Exploratory Borings]). The wells were sand-packed, using J. Morie
Company No. 1 sand, which was placed arouﬁd the screen from the bottom of the boring to several
feet above the top of the screen. Another layer of finer sand {J. Morie Company No. 00) was added
above the No. 1 sand to complete the sand pack and serve as a buffer between the sand pack and the
grout seal. Volclay grout was pumped through a side port tremie pipe into the annular space between
the borehole wall (for the mud-rotary and auger borings) or the steel casing (for the air-rotary borings)
and the well casing from the top of the fine sand up to about 2 feet below land surface. Except for
Well SY-3DD, each well was completed at land 'surface with a flush-mounted, curb boi cemented in
the ground around the well head. Well SY-3DD was completed aboveground (stickup) because it is
located on-site in a brushy area. The 6-inch diameter steel casing used to complete the drilling of SY-
3DD was cut off approximately 2.5 feet above land surface to serve as a protective stand pipe for the

2-inch diameter stickup.

According to the SOP, the steel drill casings needed to drill the exploratory borings were to be

removed from the ground, except for the 10-inch diameter casing, which was to be left to case-off the
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upper permeable deposits. However, both wells SY-3DD and PK-10D were constructed with most of
the steel drill casing left in the ground to provide additional §vell integrity. Only the smallest drill
casings in the exploratory borings (6-inch diameter in SY-3DD and 8-inch diameter in PK-10D) were
pulled back just enough to expose the screen and a few feet of well casing during sand packing. This
change to the SOP (i.e., leaving the steel drill casings in the ground) was proposed in an August 25,
1992 letter from Geraghty & Miller to LKB (Geraghty & Miller, Inc. 1992) and was subseqﬁently
approved by the USEPA. Due to concern that these drill casings for Wells SY-3DD and PK-10D
might settle due to potentially unstable subsurface conditions resulting from sand heaving during
drilling, Delta joined the casings together at land surface by welding concentric metal rings between the
casings. In addition, metal strips ("sleepers") were welded onto opposite sides of the outermost
(16-inch diameter) steel casing; these metal strips extend several feet in either direction (perpendicular

to the well casing) in a trench that was backfilled.

As stated in Section 2.1.1.2 [Modified Mud-Rotary Method], Moritoring Well PK-10S was
constructed in the initial PK-10I well boring that collapsed. Geraghty & Miller's recommendation to
salvage the PK-10I boring (see Appendix B) was approved by the USEPA, and the collapsed PK-10I
well boring was salvaged by using a cable-tool rig, which advanced 6-inch diameter casiﬁg inside the
existing 10-inch diameter surface casing to a total depth of 151 feet. After the cuttings were removed
by bailing them from the 6-inch diameter casing, the 10-foot section of 4-inch diameter stainless-steel
screen and schedule 40 PVC casing was installed to a depth of 149 feet. The 6-inch diameter casing
was then pulled back as sand pack was added in the annulus between the 4-inch diameter well and the
10-inch diameter surface casing from the bottom of the boring to 5 feet below land surface. The depth
to the top of the gravei pack will be measured periodically to check for settling, and additional gravel
will be added as needed. To prevent the potential settling of the well, clamps were used to secure the
4-inch diameter PVC well casing to the 10-inch diameter surface casing at land surface. The annular
space of Well PK-10S was sealed using a rubber gasket set above the gravel pack, a metal plate/ring
was then welded on the inside of the 10-inch diameter steel casing to cover the rubber gasket. A 1-
inch diameter access port was installed in the plate for measuring the depth of the gravel and for adding

gravel, if needed. A large flush-mounted manhole was used to complete the well.
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2.1.7 Surveying of Monitoring Wells

On November 22, 1993, after the OU-2 RI drilling program was completed, the measuring
points of the nine new monitoring wells (SY-3DD, PK-10S, PK-10I, PK-10D, RB-11S, RB-11I, RB-
11D, RW-12], and RW-12D) and five preexisting on-site monitoring wells (W-3, SY-2R, SY-2D,
SY-7, and SY-6) were surveyed to the National Geodetic Vertical Datum (mean sea level) by LKB
(New York State-licensed surveyors) to an accuracy of 0.01 feet. The horizontal locations of the wells
were surveyed to the New York State Plane Coordinate system. These data are presented in Table 2-
3. The five preexisting on-site wells were resurveyéd because the measuring point had changed due to

damage to the well or because the well had been repaired.

2.1.8 Well Development

Following installation, five (SY-3DD, PK-10I, PK-10D, RB-111, and RB-11D) of the nine
new monitoring wells were developed using compressed air with an oil filter installed in the air line air
compressor. The four ofher wells (PK-10S, RB-11S, RW-121, and RW-12D) were developed hsing a
submersible pump. Surgihg action was accomplished by turning the air compressor or submersible
pump on and off A well was considered developed when the turbidity decreased to less than 50
nephelometric units (NTUs) and when more water was removed from the well than was added during
drilling. Development water from the eight off-site monitoring wells was pumped into a tanker truck
supplied by Delta and disposed of at a designated location at the landfill. Hay bales were used to
prevent runoff from leaving the site. Development water from Well SY-3DD was pumped directly to
the designated location at the landfill.

During the initial development of Well PK-10D, approximately 8,000 gallons of water were
inadvertently discharged to the ground by the driller. Geraghty & Miller suspended development of
this well until a tanker was brought to the site to containerize the water and dispose of it at the landfill.

This development water was found to have formed a small puddle just covering the grass (about 200

square feet) and was rapidly absorbed by the soil. To evaluate any potential hazard, Geraghty & Miller
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sampled the well, at the Town's direction, before development was 6ompleted. The samples were sent
to EcoTest for rush-analysis of VOCs and leachate parameters. VOCs were not expected to be
detected given the depth of the well (499 feet), the intended use of the well (clean, deep monitoring
point), the'results of in-field leachate testing, and the fact that the well screen was set below a low-
permeability unit. The analytical results (Appendix G) indicated that VOCs were not detected and the
concentrations of the leachate indicator parameters that were detected (ammonia, chloride, alkalinity,

and hardness) did not represent a public health concern.

2.1.9 Well Repair/Well Deletions

During the Off-Site Groundwater Study, one monitoring well (SY-7) was repaired and three
monitoring wells (W-3, W-4, and SY-5) were deleted from the groundwater sampling program. These

repairs and deletions are discussed in detail in the following sections.

2.1.9.1 Repair of Monitoring Well SY-7

Monitoring Well SY-7 was repaired because the parking lot in which it is located (adjacent to
the TOB-DPW building at the site) was repaved and the well head (curb box) was covered with
asphalt. The horizontal survey coordinates from the OU-1 RI were used to locate the well head and
repairs were performed by Delta on October 15, 1993. When the well head was exposed, the steel
well casing was found to be bént at an acute apgle. To repair the well, Delta removed the bent section
of casing and coupled a new section of casing to the well. A new curb box was then installed flush
with the new level of the parking lot to complete the repair. In addition, Well SY-7 was redeveloped
because sediment was found at the bottom of the well. Development was accomplished using

compressed air and the water was containerized and disposed of at the landfill.
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2.1.9.2 Deletion of Monitoring Wells W-3, W-4, and SY-5 from the Groundwater
Sampling Program

Shallow Monitoring Wells W-3, W-4, and SY-5 were deleted from the groundwater sampling
program with the approval of the USEPA because it was determined that these three wells were
unnecessary monitoring points for the OU-2 RI. ‘These wells had been installed along the center line of
the long axis of the landfill for use during the OU-1 RI. Monitoring Well W-4, which had been
scheduled for repair concurrently with Well SY-7, could not be located even with a systeniatic search
using a backhoe. At this point, an evaluation was made as to whether a shallow monitoring well was
actually needed for the OU-2 RI at this location. The nearby existing monitoring wells were
determined to be sufficient for the purpose of the OU-2 RI and for long-term monitoring. This same
rationale was applied to Well W-3, which was found damaged (the casing was bent at depth), and to
Well SY-5, which could not be located, although the surface casing (stickup) was found. Well W-3
was resurveyed as discussed in Section 2.1.7 (Surveying of Monitoring Wells); it was still functional
for water-level monitoring. However, this well was no longer functional for water-quality monitoring
because a bailer for sampling could no longer fit in this well. Well W-3 will be abandoned according to
the New York State Department of Environmental Conservation (NYSDEC) protocols during the
OU-1 Remedial Design Program.

2.1.10 Measurement of Water Levels

Water-levels were measured in both the Syosset Landfill monitoring wells (on-site and off-site)
and in the Nassau County monitoring wells during the Off-Site Groundwater Study so that vertical
hydraulic gradients and groundwater flow directions could be determined and potentiometric surface
maps could be prepared for assessing horizontal hydraulic gradients and flow directions. Details

concerning the measurement of water levels are presented in the following sections.
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2.1.10.1 Regional Water Levels

On October 29, 1993, Geraghty & Miller measured water levels in 18 Nassau County
monitoring wells located within approximately 2 miles of the site. Water levels were measured using
an electronic M-scope and following SOP protocols. Of the 18 wells in which water levels were
measured, 16 had also been measured during the OU-1 RI. Well P-7, which had been measured during
the OU-1 RI, was destroyed; therefore water levels were measured in a replacement well (P-7A),
located approximately 2,000 feet south-southeast of P-7. Water-level elevations are summarized in

Table 2-4 and were calculated from measuring point elevation data provided by Nassau County.

2.1.10.2 Site Water Levels

On October 28, 1993 and on November 24, 1993, Geraghty & Miller measured water levels in
the monitoring wells on- and off-site following SOP protocols. Water-level elevations are summarized
in Table 2-5 and were calculated from the surveyed measuring-point elevations. Water-level

measurements were made using an electronic M-scope.

2.1.11 Groundwater Sampling Program

In accordance with SOP protocols, two rounds of groundwater samples were collected by
Geraghty & Miller from the nine new monitoring wells and 12 of the 15 preexisting on-site monitoriné
wells. The first round of groundwater samples was collected from November 1 through 5, 1993, and
the second round was collected from November 29 through December 3, 1993. At the end of each
sampling day, samples were shipped via overnight courier (Federal Express) to IEA Laboratories, Inc.
(IEA), Monroe, Connecticut following chain-of-custody procedures. Water sampling logs and chain-

of-custody forms are in Appendix H.
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2.1.11.1 Revised Parameter List

The parameter list specified in the SOP was revised following a fneeting held with the USEPA,
the Town, LKB, and Geraghty & Miller on February 18, 1993. The revision was based on a
reevaluation of the OU-1 RI water-quality data in conjunction with the then-current OU-2 RI field data
(vertical water-quality profiles and lithologic logs) that had been collected from the two exploratory
borings (SY-3DD and PK-10D). The revised parafneter list (Table 2-6) was proposed in an April 1,
1993 letter from Geraghty & Miller (Glasser and Wolfert, pers. comm. 1993) to LKB and was
subsequently approved by the USEPA. PCBs, acid-extractable compounds, and cyanide were deleted
from the parameter list because, except for 4-methyl phenol, which was detected in two wells (SY-5
and SY-7) at concentrations less than 2 micrograms per liter (ug/L), and cyanide, which was detected
in one well (SY-6) at a concentration of less than 0.2 ug/L, these analytes were not detected in the
groundwater during the OU-1 RI. Base neutral compounds were also deleted from the parameter list
because they were mostly undetected dﬁn’ng the OU-1RI. Phthalates, a class of base neutral
compouﬁds, were detected at slightly higher concentrations during the OU-1 RI; however, because
these compounds were also detected in the method blanks and are known laboratory contaminants,

these phthalates are not contaminants of concern and were therefore deleted from the parameter list.

During the OU-1 RI, VOCs were not detected at concentrations consistent with a plume that
has the landfill as a source. However, VOCs were retained on the parameter list due to concern that
these mobile compounds may have migrated off-site. Groundwater samples collected for the first and
second sampling rounds were analyzed by IEA for analytes on the revised parameter list, including
VOCs, metals (total and dissolved), and leachate indicator parameters (inorganics). The revised

parameter list is presented in Table 2-6.

Two samples were collected from each monitoring well during each round for metals analysis.
One sample was unfiltered for analysis of total metals and the other sample was filtered through a 0.45-
micron filter membrane for analysis of dissolved metals. The purpose of these two analyses was to

determine whether colloidal particles in the samples were contributing to the metals detected. When
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groundwater samples containiné colloidal particles are acidified, sorbed metals tend to be put into
solution through cation exchange thereby increasing the total metals concentrations in the water sample
(Strausberg 1983). Thus, the results of the unfiltered metals analysis do not reflect only dissolved
metals in the groundwater. Rather, tﬁese results reflect the combination of dissolved metals and metals
desorbed through acidification.

Samples collected from each well for measurement of field parameters (temperature, pH, and
specific conductance) were divided into four aliquots and each aliquot was analyzed in the field for the
three parameters by the Geraghty & Miller sampling team. These measurements were recorded on the

water sampling log forms presented in Appendix H.
2.1.11.2 Quality Control Samples

Quality Control (QC) samples, consisting of trip blanks, field blanks, matrix spike, and matrix
spike duplicates, and replicates, were utilized dﬁring the groundwater sampling program to monitor
sampling and laboratory performance. With each daily shipment of samples to the laboratory, trip
blanks, prepared by IEA, and field blanks, prepared daily by Geraghty & Miller, were sent, following
chain-of-custody procedures, via overnight courier to IEA. Because trip blanks were required to be
less than 24 hours older than each accompanying sample shipment sent to the laboratory, on the first
day of each sampling round, IEA sent a same-day courier with a trip blank that had been prepared at
the laboratory that moming. For each sampling day thereafter, IEA sent trip blank samples, via
overnight courier, that were prepared the previous night. Also, with the trip blank sent on the first day
of each round, the same-day courier delivered analyte-free water prepared by IEA (for field blank
preparation and for decontaminating sampling equipment), as well as acid preservatives for several of
the analytical parameters. The analytical parameters that required field acidification to a pH value of
less than 2 were as follows: VOCs (hydrochlon'c acid), metals (nitric acid), ammonia (sulfuric acid),
and total hardness (nitric acid). To ensure that the analyte-free water was clean, IEA analyzed samples
of batched water produced for the two sampling rounds. The resuits of IEA's analyses show that the

concentrations of parameter list analytes were below USEPA limits (Appendix I).
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Replicate samples were collected by Geraghty & Miller during both sampling rounds from the
same three off-site intermediate-depth monitoring wells (PK-10I [Rep-2], RB-111 [Rep-1], and RW-
121 [Rep-3]) that monitor the most contaminated portion of the leachate plume (as determined by in-
field leachate parameter testing during drilling of Exploratory Borings SY-3DD and PK-10D).
Samples were collected for matrix spike and matrix spike duplicate analyses from Monitoring Wells
SY-1 and PK-10D for both sampling rounds. CDM collected split samples from on-site Monitoring
Well SY-1 (shallow) and off-site Monitoring Wells RB-111 (intemiediate) and RB-11D (deep) during
both sampling rounds. The parameter list being used by CDM includes the OU-2 RI parameter list
plus additional parameters. CDM's list is longer than the OU-2 RI parameter list because CDM's
contract laboratory does not perform analyses for customized parameter lists and only performs
analyses for "packaged" lists that include predetermined parameters. The USEPA and CDM will
compare the analytical results for the split sampleg with the results presented in this report as an

independent QC check.
2.1.113 Well Evacuation and Sample Collection

Approximately three well volumes of water were evacuated from each monitoring well before
samples were collected. Evacuation was accomplished by using either a submersible pump (2- or 4-
inch diameter) or a bailer (see Water Sampling Logs in Appendix H). Four of the preexisting on-site
monitoring wells (SY-1D, SY-2R, SY-6D, and SY-8) were purged using the existing permanently
installed submersible pumps: The remaining monitoring wells were purged using submersible pumps
that were temporarily installed and decontaminated according to the protocols in the SOP. Permanent
submersible pumps have not yet been installed in the nine new monitoring wells because several
different pump systems were evaluated for long-term cost-effectiveness and logistics. Based on this
evaluation, the Town, in consultation with Geraghty & Miller and LKB, ultimately decided that the
submersible pumps be installed as specified in the SOP because that pumping system was judged the

most appropriate of the systems evaluated.
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Purge water from the on-site monitoring wells was discharged to the ground. Purge water
from the off-site wells was pumped to a tanker and transported to the landfill for disposal at a

designated location.

For the four wells that had permanently installed submersible pumps, water samples for all
parameters except VOCs were collected from the pump discharge; water samples for VOC analysis
were collected from these wells using a 3/4-inch diameter PVC bailer. A Teflon bailer was used to

collect samples for all parameters from the wells without permanently installed submersible pumps.
2.1.11.4  Decontamination of Sampling Equipment

In addition to the SOP specifications for decontamination procedures, Geraghty & Miller used
acetone after Step 4 of the SOP protocol to decontaminate the sampling equipment during ihe two
sampling rounds. This addition to the decontamination procedure was requested by the USEPA and
agreed to by the Town, LKB, and Geraghty & Miller at the February 18, 1993 meeting.

2.1.11.5 Data Validation

The VOC and metals data Were validated in accordance with the guidelines in the USEPA
Region I SOPs "CLP Organics Data Review and Preliminary Review" (USEPA 1992) and
"Evaluation of Metals Data for Contract Laboratory Program (CLP)" (USEPA 1992). The
documentation prepared as a result of validating the data according to the USEPA Region II SOPs is
presented as a separate document entitled "Data Validation Summary Report for the Second Operable
Unit Remedial Investigation of the Syosset Landfill, Syosset, New York." Because the USEPA has no
SOPs for validating leachate' indicator parameters, Geraghty & Miller performed all QC checks
possible with the information reported by IEA (holding times, duplicate results, spike results, and blank
results). The results of the leachate indicator data review are also contained in that document. Overall,

the data were found to be acceptable and usable with the exceptions described in the Data Validation
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Summary Report. The qualifiers applied to the analytical results were based on the USEPA Region I

data validation SOPs; a relatively small number of sample results required qualification.

2.2  OFF-SITE SUBSURFACE GAS STUDY

The Off-Site Subsurface Gas Study was conducted to determine the extent of off-site
subsurface gas migration from the landfill because elevated concentrations of methane gas had been
detected during the OU-1 RI. The methodologies used to construct and monitor the gas monitoring

wells are described in the following sections.
2.2.1 Gas Well Installation and Construction

On September 28 and 29, 1993, Geraghty & Miller installed three additional gas monitoring
wells (CS-20, CS-21, and CS-22) in accordance with the SOP, at the Clark Surgical Corporation
(Clark) property, which is located west of the Syosset Landfill on the other side of the LIRR track.
According to the OU-2 RI SOP and Work Plan, the three off-site gas wells were planned to be
installed at the Great Eastern Printing Company (Great Eastern) which is located south of Clark.
However, Great Eastern refused permission to perform this work and the Town, therefore, sought
access from Clark. The locations of these three new gas wells and the six preexisting on-site gas wells
(G-6, G-7, G-8, G-10, G-13, and G-14), which were also specified to be moriito_red during the OU-2
RI, are shown on Figure 1-2. CDM provided oversight for installation of Wells CS-20 and CS-21 on
September 28, 1993.

An 8- to 10-inch diameter borehole was excavated for each gas well, using a shovel, post-hole
digger, and an iron bar, to depths of 4.7 feet (CS-20), 5.0 feet (CS-21), and 4.25 feet (CS-22). These
excavation tools were decontaminated before and after each use using Micro detergent solution
followed by rinsing with distilled water. Hand-slotted, 1-inch diameter, PVC screen (2 to 2.5 feet long)
attached to PVC casing of the same diameter was installed in each borehole following excavation. J.

Morie Company No. 1 sand was used to fill the annular space between the screen and the borehole
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wall from the bottom of the borehole to several inches above the top of the screen. Bentonite slurry
was mixed by hand in a mortar pan using potable water and was emplaced above the sand pack to
within 0.6 foot below land surface. To complete each well, a flush-mounted curb box assembly was
cemented in place with a layer of native soil between the bottom of the curb box assembly and the top
of the bentonite slurry seal to allow for drainage of runoff that could collect inside the curb box. The
top of each new gas well was fitted with a 1-inch diameter PVC cap with 1/4-inch diameter silicon
tubing attached for gas monitoring. The end of the silicon tubing was closed off with a metal clip to
prevent venting. A summary of the construction details for the gas monitoring wells is presented in

Table 2-7, and the gas well construction logs are presented in Appendix J.

2.2.2 Gas Monitoring

The three new off-site subsurface gas monitoring wells were monitored by Geraghty & Miller
for methane and total organic vapors on 3 days of low or falling barometric pressure (February 25,
March 1, 2, and 7, 1994). In addition to these three new gas wells, four preexisting gas monitoring
wells (G-6, G-7, G-13, and G-14) were also monitored as specified. Gas wells G-8 and G-10 were
specified to be monitored too, but Well G-8 was destroyed and G-10 could not be located. Monitoring
was performed using a Foxboro Model 128 organic vapor analyzer (OVA), a flame-ionization
detector. Total organic vapors were measured using a standarci OVA probe, while methane was
measured using an activated charcoalfilter probe. Before measuring the wells, the OVA was
calibrated using "zero" gas and 9.8 parts per million (ppm) methane. To monitor a well, the OVA
probe was inserted into the silicon tubing protruding from the PVC cap and the highest reading was
recorded; this high measurement occurred within the first few seconds. In February, the wells were
measured first for methane using the activated charcoal filter probe, followed by the measurement for
total organic vapors using the standard probe. This order was reversed for the monitoring performed

in March.
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23  SUBSURFACE GAS WELL INSTALLATIONS AND MONITORING FOR THE
ON-SITE REMEDIAL DESIGN PROGRAM

As mentioned in Section 1.3 (Purpose and Scope), five additional on-site gas monitoring well
clusters were installed and monitored during the OU-2 RI as part of the OU-1 (On-Site) Remedial
Design Program. The installation and monitoring protocols and the monitoring results of these wells

are presented in a memorandum prepared by LKB (Appendix K).
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3.0 RESULTS

The results of the Off-Site Groundwater Study and Off-Site Subsurface Gas Study, which were
conducted as part of the OU-2 R, are presented below.

3.1 HYDROGEOLOGY

During the Off-Site Groundwater Study, Wells SY-3DD and PK-10D were drilled almost to
the bottom of the Magothy Formation, which is estimated to be approximately 600 feet below land
surface. Well SY-3DD is 540 feet deep and Well PK-10D is 499 feet deep. The four "deep" wells
installed during the OU-1 RI (On-Site Groundwater Study) were only drilled to a shallow/intermediate
depth from 192 to 205 feet below land surface in the Magothy Formation. The intermediate depth
monitoring wells installed during the OU-2 RI are deeper than the OU-1 RI "deep" wells and range
from 358.5 to 360 feet in depth.

Based on the data obtained from the formation samples and the geophysical logging, vertical
lithologic profiles were established at each of the four drilling sites (SY-3, Town Park, Recharge Basin,
and Roadway). These data were used to construct hydrogeologic cross sections A-A' (Figure 3-1) and
B-B' (Figure 3-2); the locations of the lines of section are shown on Figure 1-2. The gamma logs for
the four deep wells, which were corrected for casing interferences for Wells SY-3DD and PK-10D (see
Appendix N for explanation of how logs were corrected), are superimposed on the corresponding
wells on Figures 3-1 and 3-2 to illustrate the finer-grained deposits that were encountered in the
predominantly fine sandy matrix of the Magothy Formation. The finer-grained deposits, which consist
mostly of clay and silt, are indicated by the deflections to the right in the gamma log and correlate well

to the descriptions on the sample/core logs.

Figure 3-1, which is based on logs from on-site Wells SY-4, W-3, and SY-3DD and off-site
Well PK-10D, shows the fill material, water-table surface, well screen settings, and the interpreted
hydrogeologic framework. The predominant composition of the Magothy (fine-grained sediments that
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include interbedded sequences of sand, with sandy clay, silt, and clay) shown on Figure 3-1 is
consistent with the findings of the OU-1 RI.

The coarse-grained depositsl typical of the Upper Glacial Formation, which is not saturated
beneath and around the landfill, were encountered during the OU-2 RI. Based on the sample/core logs,
the thickness of the Upper Glacial Formation appears to be more than 130 feet, but an exact
determination of its thickness was not made because the texture and color of the Upper Glacial and
Magothy Formations are frequently similar near the contact zone between them making differentiation
of the units difficult. '

Figure 3-2, which is based on the logs '(sample/core logs and gamma logs) from the three off-
site deeb wells (PK-10D, RB-11D, and RW-12D), shows the water-table surface, well screen 'settings,
and the interpreted hydrogeologic framework. 'fhe most prevalent deposits on this figure (as on Figuré
3-1) are the ﬁne-grained sediments typical of the Magothy.

3.1.1 Regional Horizontal Direction of Groundwater Flow

The water-level elevation data collected by Geraghty & Miller from the 18 Nassau County
shallow monitoring wells in the vicinity of the site on October 29, 1993 (Table 2-4) were used to
construct the regional potentiometric surface of the shallow zone of the Magothy aquifer (Figure 3-3).
As shown on this map, the regional east-west orientation of the groundwater divide is south of the site
at almost exactly the same position and orientation that was documented during the OU-1 RI. North
of this divide, groundwater flows in a northerly direction, and south of the divide, groundwater flows in
a southerly direction. The direction of groundwater flow from the site is in a north-northeasterly
direction, as shown on Figure 3-3, which is consistent with the regional direction of groundwater flow
documented during the OU-1 RL
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3.1.2 Site-Specific Horizontal Direction of Groundwater Flow

The water-level elevation collected by Geraghty & Miller from the nine new and 12 preexisting
monitoring wells on October 28, 1993 and November 24, 1993 (see Table 2-5) were used to construct
potentiometric surface maps of the shallow zone (Figures 3-4 and 3-5, respectively), and the
intermediate zone (Figures 3-6 and 3-7, respectively). Flow maps of the deep zone for the October
and November rounds (Figures 3-8 and 3-9, respectively) were also developed to depict the direction
of groundwater flow. A discussion of the groundwater flow direction in each zone of the Magothy

aquifer is presented in the following sections.
3.1.2.1 Shallow Zone

As shown on Figures 3-4 and 3-5, groundwater flows from the east and west boundaries of the
site toward the center of the landfill; at this point, the flow converges and moves in a northerly
direction toward the Town Park where Well Cluster PK-10 is located. This pattern was observed on
both October 28, 1993 and November 24, 1993 and is similar, although more pronounced, to the
pattern observed on October 27, 1988 during the OU-1 RI (see Figure 8 in Appendix L). This general
northerly groundwater flow direction observed in the shallow zone of the Magothy is consistent with
the regional flow direction depicted on Figure 3-3, but more van'abflity is seen on the site-specific scale
than the regional scale. This local variability of the groundwater flow direction observed on the site-
specific scale is likely due to the greater density of data points locally, as compared to regjonally, and
the proximity of the site to the regional groundwater divide, which results in a correspondingly
relatively flat horizontal hydraulic gradient on-site (see Section 3.1.4 [Comparison of Horizontal and

Vertical Hydraulic Gradients]).
3.1.2.2 Intermediate Zone

Water-level elevation data from the four on-site "deep" wells (SY-1D [192 feet], SY-2D
[200 feet], SY-3D [199 feet], and SY-6D [205 feet]) and three off-site intermediate wells (PK-101
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[362 feet], RB-11I [358.5 feet], and RW-12I [360 feet]) were used to prepare the potentiometric
surface maps (Figures 3-6 and 3-7) for the intermediate zone of the Magothy aquifer. These seven
wells are screened at two different levels in the intermediate zone, but were combined to prepare a
composite map. Ideally, to use wells on the same map for determining the groundwater flow direction,
the elevations of the screen zones should be similar. However, in many investigations of
contamination, wells are installed in phases at various depths to provide specific information on
contaminant distribution, with the result that the monitoring network may not be ideal for water-level
mapping purposes. The alternative to preparing composite maps would be to prépare two or more
maps with fewer data points per rhap (1., shallow and deeper intermediate maps with four and three
data points, respectively). Unfortunately, this often results in insufficient control to confidently
determine the groundwater flow direction. As such, composite maps usually are the best solution,
especially if they are carefully compared to other data. In this specific case, the composite intermediate
maps show a general flow direction consistent with the shallow and deep maps and appear to

accurately depict flow in the intermediate zone.

As shown on Figures 3-6 and 3-7, groundwater in the intermediate zone in the eastern part of
the study area flows in a northwesterly to north direction while to the west the flow is oriented slightly
east of north. This groundwater pattern is virtually the same for both dates on which water levels were

measured.
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3.1.2.3 Deep Zone

The groundwater flow direction in the deep zone was determined by triangulating the water-
level elevation data between the four deep monitoring wells (SY-3DD, PK-10D, RB-11D, and RW-
12D) where water-level measurements were collected on October 28, 1993 (Figure 3-8) and
November 24, 1993 (Figure 3-9). Contour maps were not prepared for the deep zone because of the
sparsity of data points. The flow arrow on Figure 3-8 and the westernmost flow arrow on Figure 3-9
are the result of triangulating between wells RW-12D, SY-3DD, and PK-10D. The easternmost flow
arrow on Figure 3-9 is the result of triangulating between Wells PK-10D, SY-3DD, and RB-11D, a
similar triangulation was not done for Figure 3-8 because of the anomalous water-level elevation in

Well RB-11D on October 28, 1993.
For both deep flow maps (Figures 3-8 and 3-9), groundwater is shown flowing in a northerly
direction with a northeasterly component also apparent near the Town Park in November 1993 (Figure

3-9).

3.1.3 Vertical Direction of Hydraulic Gradient

The vertical hydraulic gradient direction (upward or downward) was determined by comparing
the water-level elevations (potentiometric head) of monitoring wells within each well cluster (see Table
2-5); groundwater flows in the direction of lower potentiometric head. Due to the proximity of the
study area to the regional groundwater divide, the vertical hydraulic gradient direction was expected to
be downward at all six locations where wells are clustered (SY-1, SY-2, SY-3, PK-10, RB-11, and
RW-12); this was found to be true at all well cluster sites on October 28, 1993, except for Well Cluster
PK-10. At Cluster PK-10, the potentiometric levels were the same in PK-10I and PK-10D, indicating
a lack of vertical gradient between these two wells although there was a vertical gradient downward
between Wells PK-10S and PK-10L
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On November 24, 1993, a downward hydraulic gradient direction was noted at four of the six
cluster locations while an upward direction was documented at Well Clusters SY-1 and PK-10
(between the intermediate and deep wells). Because only two water-level rounds, approximately 1
month apart are available, it is not known if these variances from expected conditions are long term or

temporal variations; but, generally, the vertical hydraulic gradient in the study area is downward.

3.1.4 Comparison of Horizontal and Vertical Hydraulic Gradients

The horizontal and vertical hydraulic gradients were calculated using data presented in Table 2-
5 and on Figures 3-4, 3-5, 3-6, 3-7, 3-8, and 3-9. By comparing the horizontal hydraulic gradient (Iy)
and the vertical hydraulic gradient (Iv), a more complete understanding of hydrogeologic site
conditions can be gained that is helpful in explaining the distribution and migration of contaminants

from the landfill as evidenced by the water-quality data.

The horizontal hydraulic gradient was calculated by using the formula: -

- i
H L

where, Iy= The horizontal hydraulic gradient (dimensionless).

Ah= The difference in potentiometric head (water-level elevation) between two
groundwater contours (in feet).

L= The horizontal distance between the two groundwater contours along a flow
line (in feet) shown on figures.
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For both the shallow and intermediate zones, Ah was calculated by subtracting the lowest
contour from the highest non-dashed contour on the potentiometric flow maps (Figures 3-4 through 3-
7) along the distance (L) of three different groundwater flow: lines approximately coinciding with the
flow arrows shown on each figure. Thus, three values of Iy we.re calculated for the two dates for both
the shallow and intermediate zones. For the deep zone, the same general procedure was followed, but
only one value was calculated for each date due te the minimal number of data points and the need to
triangulate flow direction and not contour water levels (see Table 3-1a for details). The average Iy; for
the shallow zone on October 28 (see Figure 3-4) and November 24, 1993 (see Figure 3-5) was
0.00065 and 0.00064,. respectively. The combined average Iy for the shallow zone for both dates was
0.00065.

The average I for the intermediate zone on October 28, 1993 (Figure 3-6) and November 24,
1993 (Figure 3-7) was 0.00114 and 0.00108, respectively. The combined average Iy for the
intermediate zone for both dates was 0.00111, which is almost twice the I for the shallow zone.

The horizontal hydraulic gradient for the deep zone for October 28, 1993 (Figure 3-8) and
November 24, 1993 (Figure 3-9) was 0.00067 and 0.00085, respectively. The average value for both
dates was 0.00076, which is similar to the shallow zone.

The vertical hydraulic gradient (Iv) was calculated using the same equation with L representing
the vertical distance (in feet) between two screen zones, and Ah representing the difference in
potentiometric head between two screen zones (wells) in a well cluster. A summary of the data used to
calculate Iv is provided in Table 3-1b. In well clusters with three wells, Iy was calculated between the
shallow and intermediate wells, and between the intermediate and deep wells. On October 28, 1993,
the average Iv was 0.0042, and on November 24, 1993, the average Iy was 0.0024. Iy for November
was lower due to the reversed (upward) gradnents observed at Well Clusters SY-1 and PK-10. The
reversed (upward) gradients were factored in the average values as negative numbers resulting in a
lower average Iv. The combined average Iy for October and November is 0.0033. The Iy (0.0033)/1Iy
(shallow zone) (0.00065) equals approximately 5, Iv (0.0033)/Iy (Intermediate zone) (0.00111)
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equals approximately 3, and I, (0.0033)/14 (deep zone) (0.00076) equals approximately 4 indicating
that the vertical hydraulic gradient is greater than the horizontal hydraulic gradient for the shallow,
intermediate, and deep zones of the Magothy aquifer.

3.2 GROUNDWATER QUALITY

~ As discussed in Section 2.1.10 (Measurement of Water Levels), two rounds of groundwater
samples were collected: the first round of samples was collected from November 1 through November
5, 1993, and the second round of samples was collected from November 29 through December 3,
1993. The analytical results for the samples are presented in Tables 3-2, 3-3, and 3-4 and are discussed

in the following sections.

3.2.1 Volatile Organic Compounds

A summary of the analytical results for VOCs is presented in Table 3-2. The VOCs detected
and their corresponding concentrations for both sampling rounds are presented on Figures 3-10
(shallow zone), 3-11 (intermediate zone), and 3-12 (deep zone). Overall, the first sampling round
results, including the field replicate samples, correlate very well with the second sampling round results,

both in terms of individual VOCs and their concentrations.

Of the 13 on-site wells sampled, VOCs were not detected during either sampling round in
Wells SY-1 and SY-3DD. Total VOC concentrations were less than 10 ug/L for samples collected
from on-site wells SY-2D, SY-2R, SY-6, SY-6D and SY-9 for both sampling rounds. The highest
total VOC concentration for the on-site wells from either sampling round was 547.9 ug/L detected in
Well SY-7. (This detection is not considered a result of landfill impacts [see Section 3.4]). The
concentration of benzene detected in this well in November was 410 ug/L and in December was 540
ug/L. Benzene was not detected in any of the other on-site wells at concentrations greater than 2 ug/L,

and it was not detected in any of the off-site wells at concentrations greater than 1ug/L.

Chlorobenzene was detected above the quantitation limit of 1 ug/L in four of the on-site wells, with
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concentrations ranging from 1.3 to 9.1 ug/L. Other compounds detected in at least two of the on-site
wells at concentrations greater than the quantitation limit of 1 ug/L (or 20 ug/L for SY-7) were vinyl

chloride, 1,1-dichloroethane, cis-1,2-dichloroethene, trichloroethene, and tetrachloroethene.

In the on-site wells, MCLs were exceeded for the following compounds: vinyl chloride (MCL
=2 ug/L), cis-1,2-dichloroethene (MCL = 5 ug/L), chloroform (MCL = 7 ug/L), benzene (MCL = 0.7
ug/L), toluene (MCL = 5§ ug/L), tetrachloroethene (MCL = S ug/L), chlorobenzene (MCL = 5 ug/L),
and ortho-xylene (MCL = 5 ug/L). Of the 13 on-site wells sampled, at least one VOC was detected in
seven wells (SY-1D, SY-3, SY-3D, SY-4, SY-6D, SY-7, and SY-8) above the federal and/or state
MCLs during one or both sampling rounds. Well SY-7 contained three compounds (benzene, toluene,
and ortho-xylene) which exceeded the federal and/or state MCLs. The remaining six wells contained
only one or two compounds which exceeded the MCLs. The VOC concentrations detected in on-site
monitoring wells during the OU-2 RI are consistent with regionally degraded groundwater quality as
discussed in Appendix M.

In seven of the eight off-site wells, the total concentration of VOCs ranged from not detected in
RB-118 (first sampling round) to 52.5 ug/L in RB-111I (second sampling round). However, the highest
total concentration of VOCs occurred in Well RW-12I (259.7 ug/L). This detection of VOCs is
several times higher than the highest concentration detected in the other monitoring wells on-site or
off-site during either the OU-1 or OU-2 RIs and it appears that a source other than the landfill may
exist (see Section 3.4 [Contaminant Migration]). Total VOC concentrations were less than 10 ug/L for
samples collected from off-site wells PK-10D, RB-11S, and RB-11D for both sampling rounds. The
compounds detected in samples collected from Well RW-12I for both sampling rounds above the
quantitation limit (2 ug/L for the first round and S ug/L for the second round) were 1,1-dichloroethene,
1,1-dichloroethane, cis-1,2-dichloroethene, 1,1,1-trichloroethane, trichloroethene, and
tetrachloroethene. The compound detected in Well RW-12I at the highest concentration was
tetrachloroethene (110 ug/L) during the second sampling round. Tetrachloroethene was also detected
in off-site Wells PK-10S, PK-10I, RB-111, and RW-12D at concentrations ranging from 1.3 ug/L to

23 ug/L. Benzene was not detected in any of the off-site wells at concentrations above 1 ug/L.
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Chlorobenzene was only detected in off-site Well PK-10I above the quantitation limit (1 ug/L) at a
concentration of 20 ug/L. Other compounds detected in at least two of the off-site wells at
concentrations greater than the quantitation limit of 1 ug/L (or at least 2 ug/LL for RW-12I) were 1,1-
dichloroethene, 1,1-dichloroethane, cis-1,2-dichloroethene, 1,1,1-trichloroethane, trichloroethene, and

toluene.

In the off-site wells, the MCLs were exceeded for the following ten compounds: vinyl chloride
(MCL = 2 ug/L), 1,1-dichloroethene (MCL = 5 ug/L), 1,1-dichloroethane (MCL = 5 ug/L), cis-1,2-
dichloroethene (MCL = S ug/L), 1,1,1-trichloroethane (MCL = 5 ug/L), benzene (MCL = 0.7 ug/L),
trichloroethene (MCL = 5 ug/L), toluene (MCL = 5 ug/L), tetrachloroethene (MCL = 5 ug/L), and
chlorobenzene (MCL = S ug/L). Of the eight off-site wells sampled, VOCs were detected in six of
these wells above the federal and/or state MCLs in one or both sampling rounds. Well RW-121
contained the most (seven) compounds (1,1-dichloroethene, 1,1-dichloroethane, cis-1,2-dichloethene,
1,1,1-trichloroethane, trichloroethene, toluene, and tetrachloroethene) which exceeded federal and/or
state MCLs. Well RW-12D had three compounds (vinyl chloride, benzene, and toluene) which
exceeded the MCLs. The remaining four off-site wells contained only one or two compounds which
exceeded one or both of the MCLs. The VOC concentrations detected in off-site monitoring wells
(except Well RW-12I) during the OU-2 RI are consistent with regionally degraded groundwater
quality as discussed in Appendix M. A supplemental round of sampling for VOCs was carried out in
July 1995 and these results are given and discussed in Appendix P.

A few individual VOCs were detected in the trip blanks and field blanks analyzed. The VOCs
detected in these blanks were primarily methylené chloride, acetone, and chloroform. These same
compounds were also frequently detected in the laboratory method blanks associated with the trip and
field blanks. All blank results are taken into consideration when validating the data and a detailed

discussion about blank contamination can be found in the Data Validation Summary Report.
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3.2.2 Leachate Indicator Parameters

Groundwater samples were also analyzed for leachate indicator parameters as part of the Off-
Site Groundwater Study. The leachate indicator. parameters include naturally occurring anions and
cations, some of which can be extremely useful in determining landfill leachate impacts to groundwater
(ammonia, hardness, alkalinity, iron, sodium, 'pofa_ssium, total dissolved solids, nitrate, sulfate, and
chloride). These parameters have been employed as indicator parameters for landfill leachate in several
other investigations on Long Island (Geraghty & Miller, Inc. 1985 and 1989, Saar & Braids 1983).
The leachate indicator parameter sample results are summarized in Table 3-4. Selected leachate
indicator parameters detected and their corresponding concentrations for both sampling rounds are
presented on Figures 3-13 (shallow zone), 3-14 (intermediate zone), and 3-15 (deep zone). Overall,
the results of both sampling rounds, including the field replicate samples, correlate very well both in
terms of individual leachate indicator parameters detected and their concentrations. A more detailed
discussion of the leachate indicator parameter results is presented in Sections 3.3 (Contaminant

Distribution) and 3.4 (Contaminant Migration).

3.2.3 Metals (Total and Dissolved)

As discussed in Section 2.1.11.1 (Revised Parameter List), both filtered and unfiltered samples
were collected for metals analysis. The purpose of these two analyses was to determine whether
suspended particles in the samples were contributing to the metals detected since sorbed metals tend to
be put into solution when the samples are acidified. The unfiltered samples were sent to the laboratory
for analysis of total metals and the filtered samples were sent to the laboratory for analysis of dissolved
metals. The total and dissolved metal sample results are summarized in Table 3-3. Overall, the results
of both sampling rounds, including the field replicate samples, correlate very well both in terms of
individual metals detected and their detected concentrations. The sample results for each metal were
combared to either the New York State or federal drinking water standard (maximum contaminant
level [MCL]), whichever value was lower. MCLs are included in Table 3-3; these values were used to
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assist in the evaluation of potential contamination both on- and off-site. One of the 17 metals analyzed

- (potassium) presently does not have an MCL.

Figures 3-16 (shallow zone), 3-17 (intermediate zone), and 3-18 (deep’ zone) show the
distribution of metals and their concentrations for both sampling rounds. Except for sodium and iron,
MCLs were not exceeded for any metals in the off-site wells, but antimony, arsenic, beryllium, iron,
lead, and sodium were detected in at least one of the on-site wells at concentrations above the
corresponding MCL. Antimony was detected above the MCL (6 ug/L) in non-filtered samples on at
least one occasion in six on-site wells at concentrations ranging from 21.0 to 91.8 ug/L. Dissolved
antimony was only detected above the MCL in filtered samples collected from Wells SY-3 and SY-4.
Arsenic was detected above the MCL (50 ug/L) in non-filtered samples on at least one occasion in two
on-site wells (SY-3 and SY-3D) with concentrations up to 102 ug/L. Dissolved arsenic was not
detected above the MCL in either well. Total beryllium was detected only once in Well SY-2R in a
non-filtered sample at a concentration of 7.8 ug/L (MCL = 4 ug/L). Lead was detected above the
MCL (50 ug/L) in non-filtered samples on at least one occasion .in four on-site wells with total
concentrations up to 128 ug/L; however, none of the dissolved lead concentrations detected in the on-
site wells was above the MCL. Sodium was detectéd in all on-site wells, except for Well SY-3DD,
during both sampling rounds above the MCL (20,000 ug/L). Concentrations rénged from 20,100 ug/L
t0 239,000 ug/L.

Antimony, beryllium, mercury, silver, and thallium were not detected in any of the off-site wells
sampled during either sampling round. Of the metals that were detected in the off-site wells, only iron
and sodium, detected in most of the samples, were detected at concentrations above the corresponding

MCL.

A few metals (copper, zinc, and iron) were detected in the ﬁeld blanks analyzed at
concentrations above the reporting limit. All blank results were taken into consideration when
validating the data, and a defaﬂed discussion about blank contamination can be found in the Data
Validation Summary Rebort.
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3.2.4 Contaminants of Concern

Below are listed the analytical parameters which exceeded federal and/or state maximum

contaminant levels during the second operable unit remedial investigatibn of the Syosset Landfill,

Syosset, New York.
Leachate Indicator
Volatile Organic Compounds Metals Parameters
Vinyl chloride Antimony Chloride
1,1-Dichloroethene Arsenic Sulfate
1,1-Dichloroethane - Beryllium Total Dissolved Solids
cis-1,2-Dichloroethene Iron
. Chloroform Lead
1,1,1-Trichloroethane Sodium
Benzene
Trichloroethene |
Toluene
Tetrachloroethene
Chlorobenzene
Ortho-xylene
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3.3 CONTAMINANT DISTRIBUTION

In the following sections the areal distribution (on-site and off-site) of VOCs, leachate indicator
parameters, and metals are discussed for the three hydrogeologic zones of the Magothy Formation

(shallow, intermediate, and deep) and comparisons are made between the zones.
3.3.1 Shallow Zone

Figure 3-10 depicts VOC distribution and concentrations in the shallow zone for the November
and December 1993 sampling rounds. Upgradient and downgradient (see figures for shallow
groundwater zone flow directions) of the eastern half of the landfill, total VOC concentrations in each

“shallow well sampled was 1.7 ug/L or less for both sampling rounds. The only exception to this was
Well SY-7, where total VOCs, consisting predominantly of benzene (more than 500 ug/L), were
detected during each sampling round. As stated previously, this detection is not considered a result of
landfill impacts (see Section 3.4 [Contaminant Migration]).

Total VOC concentrations were slightly higher in wells located on the western portion of the
landfill with all results, except for one, being above 10 ug/L. The maximum total VOC concentration

was 23.2 ug/L in Well SY-8 during the first sampling round.

Off-site, the total VOC concentration in Well PK-10S (10.8 to 13.9 ug/L) is similar to total
VOCs on the western half of the landfill, while the total VOC concentration in Well RB-11S (not
detected to 0.9 ug/L) is similar to total concentrations on the eastern half of the landfill.

Figure 3-13 depicts the distribution and concentrations of leachate indicator parameters in the
shallow zone during the November and December 1993 sampling rounds. Generally, the
concentrations of leachate indicator parameters are higher in wells located on the western portion of
the landfill as compared to the eastern portion, although there are exceptions to the generalization.

Most notably, the concentrations of some leachate indicator parameters, such as chloride and total
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dissolved solids, in Well SY-7 are at levels more comparable to wells on the western portion of the
landfill. This general distribution of parameters relative to the western and eastern portions of the

landfill is similar to that described above for VOCs.

Off-site, leachate indicator parameter concentrations are significantly less than on-site
concentrations, unlike the total VOC distribution pattern; however, leachate indicator concentrations

are similar to the total VOC pattern, being less in Well RB-11S than in Well PK-10S.

Figure 3-16 depicts the distribution and concentrations of metals in the shallow zone during the
November and December 1993 sampling rounds. Unlike the general pattern for VOCs and leachate
indicator parameters, comparison of wells on the western portion of the landfill to wells on the easten
portion does not reveal an overall generalized pattern as for some metals, the highest concentrations
are on the western portion while for other metals, the highest concentrations are on the eastern portion.

However, Well SY-3 and to a lesser extent Well SY-2R, which are downgradient of the landfill,
generally show higher metals concentrations than other on-site wells. Off-site metals concentrations
are substantially less than on-site concentrations, similar to the pattern for leachate indicator

parameters, but unlike the total VOC distribution pattern.
3.3.2 Intermediate Zone

Figure 3-11 indicates the distribution and concentrations of VOCs in the intermediate zone in
November and December 1993. Because of the limited number of data points on-site, it is not possible
to discern whether concentrations are substantially different on the eastern portion of the landfill versus
the western part. However, total VOC concentrations on-site are relatively low and are similar to the

shallow zone, ranging in concentrations from not detected to 29.2 ug/L.

Off-site (unlike the shallow zone) at Wells RB-111I and PK-10I, total VOCs are slightly higher
than on-site. The total VOCs in Well RW-12I is anomalously high with concentrations of 144.5 and
152.3 ug/L (replicate) during the first round, and 259.7 ug/L and 259.4 ug/L (replicate) during the
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second round. In fact, the total concentration of VOCs in Well RW-12I is several times higher than
any well sampled during either the OU-1 RI or the OU-2 R, except for Well SY-7 in which VOCs are
not believed to be landfill-derived.

Figure 3-14 displays concentrations and the distribution of leachate indicator.parameters in the
intermediate zone in November and December 1993. Concentrations in two of the three on-site
downgradient wells (SY-1D and SY-3D) are substantially higher than concentrations in upgradient
Well SY-6D, while downgradient Well SY-2D has concentrations similar to that of Well SY-6D.
Leachate indicator concentrations in Well SY-3D on the western portion of the landfill are by far the

highest of any on-site intermediate well.

Concentrations of leachate indicators in off-site Well PK-10I are substantially higher than in
either of the other two off-site wells (RB-11I and RW-12I) and are similar to but less than
concentrations in on-site Well SY-3D. Concentrations of leachate indicator parameters in Well RW-
121 are in the range of concentrations found in downgradient on-site wells (with the exception of Well
SY-3D), while concentrations in Well RB-111 afe comparable with those found in upgradient on-site

Well SY-6D.

The location of the highest off-site leachate indicator parameter concentrations (Well PK-10I)

does not coincide with the location of the highest off-site concentration of total VOCs (Well RW-12I).

Figure 3-17 displays concentrations and the distribution of metals in the intermediate zone in
November and December 1993. With the exception of potassium and sodium, metals concentrations
in on-site upgradient (Well SY-6D) and downgradient (Wells SY-1D and SY-2D) welis are all very
similar. However, downgradient Wells SY-1D, SY-2D, and SY-3D all have substantially higher
potassium and sodium concentrations than upgradient Well SY-6D, with Well SY-3D having the
highest. Furthermore, nearly all metals concentrations in Well SY-3D are substantially higher than any

other on-site well.
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Concentrations of metals in all three off"-site intermediate wells (PK-10I RB-11I, RW-12I),
with the exception of potassium and sodium, are essentially the same and also very similar to
concentrations found in upgradient on-site Well SY-6D. However, potassium and sodium
concentrations in the off-site wells are the highest in Well PK-10I with sodium levéls in Well PK-101I
very similar to those at on-site Well SY-3D, while potassium levels are considerably less in Well PK-
10I relative to Well SY-3D." Sodium and potaSsium in Well RW-12I are noticeably less than in Well
PK-10I and of a similar level to on-site Well SY-2D. Well RB-11I has sodium and potassium levels
lower than all other intermediate wells, including on-site upgradient ell SY-6D.

The location of the highest off-site metals concentrations (Well PK-10I) is the same as the
location of the highest off-site leachate indicator parameter concentrations, but does not coincide with

the location of the highest off-site concentration of total VOCs (Well RW-12I). '

3.3.3 Deep Zone

Figure 3-12 depicts VOC concentrations and distributions in the deep zone in November and
December 1993. VOCs were not detected in on-site Well SY-3DD and were detected at 6.5 ug/L or
less in Wells PK-IOD and RB-11D. Well RW-12D had slightly higher total concentrations ranging

. from 16.4 ug/L (ﬁrst sampling round) to 31.9 ug/L (second sampling round).

Figure 3-15 shows the distribution and concentration of leachate indicator parameters in the

deep zone in November and December 1993. Concentrations in Wells SY-3DD (on-site) and in Wells
RB-11D and PK-10D (both off-site) are all very low, while the concentrations in off-site Well RW-
12D are substantially elevated compared to the other two off-site wells. The highest total VOC and

leachate indicator concentrations in the deep zone both occur in Well RW-12D.
Similar to the intermediate zone, except for potassium and sodium, metals concentrations in all

deep wells (on-site and off-site) are very similar (see Figure 3-18). Sodium and potassium levels in on-

site Well SY-3DD and off-site Well RB-11D are also very similar. In off-site Well PK-10D, potassium
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levels are similar to Wells SY-3DD and RB-11D. However, sodium levels in Well PK-10D are three
to five times higher than in Wells SY-3DD and RB-11D. Furthermore, potassium levels in Well RW-
12D are two times or more the levels in the other wells, while sodium levels in Well RW-12D are three

to ten times the levels in the other deep wells.

The highest total VOC, leachate indicator parameters, and metals concentrations in the deep
zone all occur in Well RW-12D.

3.3.4 Comparison of Zones

Total VOC concentrations generally are significantly higher in the intermediate zone as

compared to the shallow and deep zones while concentrations are lowest in the deep zone.

Leachate indicator parameter concentrations are also lowest in the deep zone. The shallow and
intermediate zones show variable values over the study area with the intermediate zone having the

highest concentrations.

Metals concentrations, like for total VOCs and leachate indicator parameters, are lowest in the
deep zone. The shallow and intermediate zones show variable values over the study area with the

intermediate zone having the highest concentrations.

34  CONTAMINANT MIGRATION

As discussed in Sections 3.2.1 (Volatile Organic Compounds) and 3.3 (Contaminant
Distribution), the highest total VOC concentrations detected during the OU-2 RI were detected in on-
site Well SY-7 (511.7 ug/L [first sampling round] and 547.9 ug/L [second sampling round]). Well SY-
7 is a shallow well that only had trace levels of VOCs detected in it during the OU-1 RI. Nearly all of
the total VOC concentration in this well during both sampling rounds of the OU-2 RI consisted of

benzene, a gasoline component. Well SY-7 is located adjacent to pump islands where gasoline is
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dispensed to Town vehicles. Beneath the pump islands are two underground storage tanks (USTs)
supplying the gasoline. These two USTs were replaced in 1980 due to the age of the steel tanks and
the potential for leakage. They were replaced with single wall fiberglass tanks which were last tested in
1992, complying with the requirements of the Nassau County Fire Marshall Article ITI regulations.

These new USTs are now tested at a frequency of every S years. Based on this information, it seems
that the VOCs detected in Well SY-7 are from the UST(s) that may have leaked in the past. This

impact may be localized based on benzene concentrations in other wells.

Aside from Well SY-7, total VOC concentrations in the shallow zone on-site upgradient and
downgradient of the landfill and downgradient off-site are relatively low, are very similar, and while
they may be landfill derived, they are consistent with regional background degradation of groundwater
(see Appeﬁdix M for a further discussion of regional degradation of water quality).

Leachate indicator parameter concentrations (Figure 3-13) show impacts to groundwater on-
site and these impacts extend off-site to Well PK-10S, but apparently not to Well RB-11S. Impacts at
Well PK-10S are consistent with this well being directly downgradient of the area on-site with the
highest leachate indicator concentrations (i.e., between Wells SY-3 and SY-2R). The leachate impacts

at Well PK-10S, however, are significantly reduced as compared to on-site.

Similar to the leachate indicator parameters, metals concentrations show impacts to
groundwater on-site and these impacts extend off-site to Well PK-10S, but not to Well RB-118.
Impacts at Well PK-10S are consistent with this well being directly downgradient of the area on-site
with the highest metals concentrations. The metals impacts at Well PK-10S, however, are significantly
reduced as compared to on-site. In the shallow zone, several metals were detected above their
respective MCLs on-site in several wells. However, off-site the only metals detected above their
respective MCLs were iron at concentrations of more than 680 ug/L (the MCL for iron is 300 ug/L)
and sodium at concentrations of up to 20,900 ug/L (the MCL for sodium is 20,000 ug/L) in Well PK-
10S. As mentioned above, this well is located directly downgradient of the area on-site with the

highest metals concentrations.
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Examination of the intermediate zone groundwater flow maps (Figures 3-6 and 3-7) and the

VOC distribution map (Figure 3-11) shows that Well PK-10I is downgradient of the landfill and the

VOCs detected in this well are similar (type and concentration) to VOCs detected at the landfill, -

although they are slightly higher than total VOC concentrations found on-site. These concentrations

are also consistent with regional degradation of groundwater quality.

Well RW-121 is very close to (and possibly outside of) the westernmost limiting groundwater
flowline for the landfill. The total concentrations of VOCs detected in this well are nearly an order of
magnitude higher than any total VOC concentration found on-site in either the intermediate or the
shallow zone. Constituent levels in groundwater would normally be expected to be highest at a source
of contamination and then to progressively decrease further downgradient from the source; this is not
the situation with Well RW-121.  Given the fact that Well RW-12I is located hydraulically
downgradient of, the western-most edge of the landfill, and adjacent to, and hydraulically downgradient
of an industrial area located west of the LIRR tracks, the VOCs detected in this well may be derived

from a source other than the landfill.

Although the VOCs in Well RB-111 may be landfill derived, the VOCs are consistent with
regional background groundwater quality deterioration and, furthermore, Well RB-111 is outside the
easternmost limiting groundwater flow line from the landfill. '

The MCLs of selected individual VOCs were exceeded during one or both groundwater
sampling rounds in all three off-site intermediate wells (PK-10I, RB-11L, and RW-12I) sampled.
Except for Well RW-12I, these VOC concentrations are consistent with regionally degraded
groundwater quality as discussed in Appendix M. |

The VOC concentrations in Well RW-12I were several times higher than in any of the other
wells (on-site or off-site) during either sampling round. Given the fact that Well RW-121 is located
hydraulically downgradient of the westemmost edge of the landfill (i.e., near the westernmost limiting

groundwater flow line), and adjacent to, and hydraulically downgradient of, an industrial area located
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west of the LIRR tracks, the anomalously high concentrations of VOCs detected in this well may be
derived from a source other than the landfill. The physical process that could explain how VOCs could
impact Well RW-12I is hydrodynamic dispersion. Dispersion is the tendency of a solute or
contaminant “to spread out from the path that it would be expected to follow according to the
advective hydraulics of the flow system” (Freeze & Cherry 1979) and it is caused by the process of
molecular diffusion and mechanical mixing. Mechanical mixing (mechanical dispersion) is the
dominant force behind dispersion. Diffusion generally plays a minor role and is only important when
groundwater velocity is extremely slow (not the case at the Syosset Landfill) and is proportional to the
concentration gradient, i.e., contaminants spread from areas of high concentrations to areas of lower or
no concentration. Diffusion becomes more important with higher contaminant concentrations and can
cause the spread of contaminants in all directions. Mechanical dispersion occurs in both the direction
of bulk groﬁndwater flow (longitudinal dispersion) and transverse to the direction of bulk flow
(transverse dispersion). Dispersion is a microscopic phenomenon that results from the different
velocities and tortuous path of groundwater flow within the pore spaces of the aquifer material. The
process of dispersion is a mixing process that has a qualitatively similar effect to turbulence in surface
water regimes (Freeze & Cherry 1979). Thus, it is possible for contaminants (i.e., VOCs) from near
- the edge of the landfill to spread laterally via transverse dispersion and impact- Wells RW-121 and RW-
12D. However, it is also possible that contaminants (i.e., VOCs) in Wells RW-121 and RW-12D may
be derived from a source other than the landfill by the same process. The sﬁme rationale regarding
limiting groundwater flow lines and dispersion above generally applies to Well RB-111, but this cluster
is clearly outside the easternmost limiting groundwater flow line (by almost 400 feet) and VOCs
detected in this well are even more likely to be derived from a source other than the landfill (i.e.,

general regional background groundwater quality deterioration).

It is apparent from the data shown on Figure 3-14 that elevated concentrations of leachate
indicator parameters exist off-site at Wells PK-10I and RW-12I, suggesting that the landfill has affected
groundwater at these locations. The greatest effects are at Well PK-10I, followed by Well RW-121.
Well RB-111.does not show landfill effects based on leachate indicator parameters. Although landfill
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leachate effects are apparent at Well RW-121, as stated above, this does not rule out the possibility of

another source causing elevated VOC concentrations at this well.

It is apparent from Figure 3-17 that metals concentrations, especially potassium and sodium,

show impacts to the intermediate zone on-site.

Metals impacts (potassium and sodium only) to the intermediate zone also extend off-site to
Well PK-10I and to a lesser extent to Well RW-121. Based on metals data, Well RB-111 does not
appear to be affected by the landfill and, in fact, shows metals concentrations similar to or less than
those at on-site upgradient Well SY-6D. In the intermediate zone, several metals were detected above
their respective MCLs on-site, but, off-site, the only metal detected above its MCL was sodium in Well
PK-10I (176,000 ug/L to 237,000 ug/L).

A review of Figures 3-12 (VOCs), 3-15 (leachate indicator parameters), and 3-17 (metals) in
conjunction with the deep flow maps (Figures 3-8 and 3-9) indicates that the deep zone has not been
impacted by the landfill on-site (Well SY-3DD) or at off-site Well RB-11D. The leachate indicator
parameter concentrations are low in these wells and reflect ambient (unimpacted) water quality. The
total concentration of VOCs in this off-site well ranges from 0.4 ug/L to 1.3 ug/L with most of the
detections being estimated values. Because these values are low and predominately estimated, and
because VOCs were not detected in the deep on-site well (SY-3DD), these VOC detections appear to
be related to regional degradation of water quality and are not landfill-derived.

Similarly, metals concentrations in Wells SY-3DD (on-site) and RB-11D (off-site) are very
similar and do not suggest an effect from the landfill. Although total VOCs are also low in Well PK-
10D (1.9 ug/L to 6.5 ug/L) and leachate indicator parameter concentrations are also low in this well,
sodium concentrations in Well PK-10D are three to five times higher than in Wells SY-3DD (on-site)
and RB-11D (off-site), suggesting an effect from the landfill at this well.
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Leachate indicator parameter concentrations at off-site Well RW-12D indicate impacts to the
deep zone at this location from the landfill. VOCs in this well may be derived from the landfill;
however, the concentrations (16.4 ug/L to 31.9 ug/L) are not inconsistent with regional degradation of
water quality. Metals data (sodium and potassium only) show levels substantially greater than

concentrations in other deep wells suggesting a landfill effect at this well from metals.

In the deep zone, the only on-site deep well (SY-3DD) had concentrations of iron exceeding
the MCL of 300 ug/L for both sampling rounds, but these exceedences apply only for the total analysis
not the dissolved analysis. Antimony was also detected in Well SY-3DD above its MCL of 6 ug/L
during the first sampling round (25 ug/L) for the total analysis only. Off-site, iron was detected above
the MCL in Wells RB-11D (total analysis only for both sampling rounds [975 ug/L and 958 ug/L]) and
RW-12D (total analysis only for the second sampling round [552 ug/L]). Sodium was the only other
metal to be detected in the off-site deep wells above the MCL. This metal was detected above the
MCL for total and dissolved analyses in Wells PK-10D during the first sampling round at
concentrations of up to 22,900 ug/L and in RW-12D during both sampling rounds at concentrations of
up to 66,500 ug/L.

In summary, landfill-affected groundwater has migrated to two of the three off-site well cluster
locations (Town Park [PK] wells, and Roadway [RW] property wells). Due to the significantly steeper
vertical hydraulic gradient with respect to the relatively flat horizontal hydraulic gradient, landfill-
derived contaminants have moved off-site in groundwater into the intermediate zone; the greatest

impacts off-site are in the intermediate zone.
3.5 FATE AND TRANSPORT OF CONTAMINANTS

This section evaluates the mechanisms that control the migration and fate of contaminants in the
subsurface. In this section, potential routes of migration through the vadose and phreatic (saturated)
zones of the Magothy aquifer are discussed, followed by descriptions of the physical, chemical, and

GERAGHTY & MILLER, INC.



3-24

biological processes that affect the fate and transport of contaminants. In addition, an initial analysis of
exposure pathways is presented to provide insight on potential risks posed by the migration of VOCs.

3.5.1 Potential Routes of Migration

Generally, when contaminants are released at the surface or in the shallow subsurface, they may
migrate vertically downward through the vadose, or unsaturated zone, until they reach the water table,
which represents the upper surface of the phreatic, or saturated, zone. When dissolved contaminants

reach the water table, groundwater flow dynamics will be the primary influence on their migration.
3.5.1.1 Vadose Zone
During precipitation events, rainfall percolates through the landfill and dissolves contaminants

which then migrate vertically downward under the influence of gravity through the vadose zone. This

contaminated water moves vertically downward through the vadose zone until the water-table zone is

encountered. Near the Syosset Landfill, the vadose zone consists of the coarse sand deposits of the

Upper Glacial Formation.

3.5.1.2 Phreatic Zone

In the Syosset Landfill study area, the phreatic zone (exclusive of the Raritan Formation which is
not the subject of the study) consists of the Magothy aquifer, which is characterized as having a

relatively high permeability (approximately 50 feet per day), but lower permeability than the Upper

Glacial aquifer (approximately 270 feet per day) (Franke and Cohen 1972). In the unconsolidated
deposits of the Magothy aquifer, groundwater moves through the interstitial porespaces. Physical
processes that affect the transport of dissolved contaminants in the phreatic zone are advection,
dispersion, and diffusion. Chemical factors inherent to these processes will be discussed below
(Characteristics and Behavior of Contamihants). |

GERAGHTY & MILLER, INC.



3-25

3.5.1.3 Advection

The process by which dissolved contaminants are transported by the bulk movement of flowing
groundwater is known as advection. The path of migration for dissolved contaminants in groundwater
near the landfill is therefore primarily in the direction of groundwater flow. As discussed in the
Hy&rogeology section, groundwater flow in the vicinity of the site is primarily downward and to the
north.

3.5.1.4 Dispersion and Diffusion

Dispersion and diffusion are processes that spread dissolved constituents in groundwater. The
spread of dissolved contaminants from the Syosset Landfill is generally due to dispersion. Dispersion is
dependent on groundw:ater velocity and it usually occurs at much higher rates than diffusion, which is
dependent on solute concentration gradients. Dispersion is a mixing process that occurs at the
microscale because of the nonlinear movement (or tortuous path) of groundwater through the aquifer
material. This nonlinear movement results from heterogeneities in hydraulic properties of the geologic
materials, which cause contaminants to move faster through some parts of the saturated material than
through others. The amount of dispersion varies with groundwaier velocity and is greatest in the
direction of groundwater flow. Thus, dispersion in directions transverse to flow is typically much less
than dispersion in the direction of flow (Freeze and Cherry 1979). At the Syosset Landfill, the rate of
groundwater flow is relatively slow in the horizontal direction because of the very flat horizontal
hydraulic gradient; it is also slow in the vertical direction because the very low vertical permeability
(due to the presence of lower permeability clay stringers, lenses and layers) offsets the higher

downward hydraulic gradient (as compared to the horizontal hydraulic gradient).

Concentration gradients are the driving mechanism for the diffusion of contaminants in
groundwater. Diffusion in solutions is the process whereby ionic or molecular constituents move in the
direction of their concentration gradients or from areas of high concentrations to areas of low or no

concentrations. This process stops only when chemical equilibrium occurs (the concentration gradients
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become nonexistent). Typically, this process is significant only where groundwater velocities are -

extremely slow (not the case at the Syosset Landfill).

3.5.2 Characteristics and Behavior of Contaminants

Natural processes that affect the migration of contaminants in soil/water systems are sorption,

volatilization, and transformation.
3.5.2.1 Sorption

Sorption is a physical process that retards the migration of contaminants in the subsurface.
Organic compounds, such as VOCs, tend to partition between the groundwater and any solid organic
carbon present in the aquifer material, and inorganic compounds tend to partition between the
groundwater and clay minerals. Sorption is the reversible attachment of contaminants to solids or
colloids in the subsurface. The type of attachment and the rate of sorption is dependent upon the type
of contaminants and the solid/colloid. Sorption is also dependent upon the amount of available surface
area or sites on the solid/colloid surface to which the contaminants may sorb. Once all of the available

sites have been utilized, no more sorption will occur.

The rate of contaminant sorption is also influenced by the amount of organic carbon or clay
minerals that is in direct contact with groundwater as it migrates through the pore spaces of the aquifer.
If the carbon or clay is bound within the aquifer matrix or occurs at "dead end" pore spaces, then it will
have little, if any, effect on the sorption of dissolved VOCs or inorganics. In general, sorption can be a

significant process in controlling the rate of migration of contaminants.

The mobility of an organic compound can be evaluated by examining its aqueous solubility and
the log of the organic carbon partition coefficient (log Ku). Aqueous solubility is a measure of the
amount of a compound that will dissolve in a unit volume of water; more soluble compounds are

generally more mobile. The log K, is a measure of the relative affinity of a compound for an organic
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medium (organic carbon) versus an aqueous medium (water); the lower the log K., the more mobile

the compound.

The mobility of metals is assessed by examining the solubility of the metal, the relative propensity
of the metal to form insoluble compounds, and the ability of the metal to sorb (bind) to clays (ion'
exchange). Because of the range of possible reactions, the mobility of metals is usually expressed

qualitatively (i.e., high, medium, low).
3.5.2.2 Volatilization

Volatilization is a process generally associated with organic compounds or ammonia and refers
to the transfer of compounds from the dissolved phase to the gaseous (vapor) state. Volatilization is
assessed by examining the Henry's law constant for each compound. A smaller value of the Henry's
law constant correlates with a less volatile compound. In the vadose zone, VOCs and ammonia can
partition into the vapor phase (volatilize) and be transported vertically and horizontally. VOCs and
ammonia can also volatilize from the groundwater at the water table and migrate into the vadose zone
in the vapor phase. Except for mercury, volatilization is not an important process for the transport of

metals and inorganic anions because of their low vapor pressures.
3.5.2.3 Transformation

Many of the VOCs detected in groundwater at the Syosset Landfill may represent breakdown
products of other, more chlorinated VOC molecules. This breakdown, or transformation, can be
biological or chemical (abiotic). Inorganic chemicals may also undergo transformation depending on
the chemical composition of the porous media (aquifer material), the chemical composition of ambient

groundwater, and the presence of microorganisms.

The chlorinated aliphatic VOCs (for example, trichloroethene, tetrachloroethylene, cis- and trans-

1,2-dich]oroethene, 1,1-dichloroethene, and 1,1-dichloroethane) are susceptible to biological
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transformation, but the rate of transformation can be very slow, particularly for TCE. Microorganisms
in the subsurface can transform chlorinated VOCs and inorganic chemicals by the processes of
oxidation or reduction. This transformation results in the production of another VOC or a net loss of
VOCs from the groundwater. Generally, chlorinated aliphatic VOCs are reduced sequentially by
hydrogenolysis (replacement of chlorine atoms by hydrogen) under strictly anaerobic conditions
(Bechtel Environmental, Inc. 1990). For example, TCA may be dechlorinated to 1,1-dichloroethane
(1,1-DCA) and PCE may be sequentially dechlorinated to TCE and 1,2-dichloroethene. Reduction of
chlorinated alkanes (for example, 1,1-DCA or TCA) can also involve the loss of two halogens (dihalo-
elimination), resulting in conversion to an alkene. An example is the conversion of 1,2-dichloroethane
to ethene (Vogel et al. 1987). Although hydrogenolysis occurs only under anaerobic conditions,
dihalo-elimination can occur under either aerobic or anaerobic conditions. Bacteria can also oxidize
some chlorinated compounds. For example, bacteria can transform TCE to biodegradable hydrolysis

products (alcohols) in a methane-enriched groundwater environment (Henson, Yates et al. 1988).

Abiotic transformation mechanisms of significance to chlorinated aliphatics are substitution and
dehydrohalogenation.  Substitution reactions include hydrolysis, which produces an alcohol. An
example of dehydrohalogenation is the conversion of TCA to 1,1-dichloroethene (Vogel et al. 1987).

Abiotic transformations are generally much slower than biological transformations.

Transformation rates for VOCs and inorganic chemicals are typically estimated from laboratory
or small-scale field experiments. Indirect evidence for transformation is obtained from the relative
distributions of constituents. Concentration ratios (for VOCs for example, PCE:TCE) are often
examined to determine whether transformation has occurred. Application of this technique is limited
when there is more than one source location, when different commercial products of varying grades of
purity may have been released, and when the site-specific contaminants migrate at significantly different
rates because of different retardation factors (e.g., sorption rates). Nonetheless, it is important to
recognize the potential for transformations to occur because transformation can have a significant

overall effect on the migration of contaminants in the subsurface.
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3.5.2.4 Precipitation - Oxidation Reduction

Inorganic contaminants in groundwater can be removed by precipitation. The law of mass
action, which states that the rate of a chemical reaction is proportional to the masses of the
precipitating substances (Hem 1985), can be used to analyze which chemical equilibria may occur. In
impacted aquifers, static species may precipitate as inorganic contaminants mixed with native

groundwater.

Many inorganic elements can exist in different oxidation states and can undergo
oxidation/reduction (redox) reactions as the plume changes from anaerobic to aerobic conditions.
Some of the redox reactions are mediated by microorganisms. As the oxidation state of an element is

changed, it may then precipitate as it mixes with groundwater.

3.5.3 Analysis of Exposure Pathways

Because the Syosset Landfill capping program is in progress in accordance with 6 NYCRR Part
360, and based on the results of landfill gas monitoring that indicate that landfill gases have not
migrated off-site, the only potential route of exposure is the groundwater. The nearest active public
supply wells are owned b){ the Jericho Water District (N-198, which is screened from 566 to 616 feet
below land surface, and N-199, which is screened from 544 to 600 feet below land surface). These
wells are located approximately 2 miles downgradient (north) of the landfill. The contaminants of
concern have been defined as those chemical constituents (VOCs) that were detected above MCLs in
on-site and off-site monitoring wells during the OU-1 and OU-2 Rls. It is highly improbable that these
VOCs will reach public supply wells N-198 and N-199 at detectable concentrations, even éssuming
that these wells are within the groundwater flow path from the landfill. This analysis is based on the
relatively low concentrations of these constituents, the distance of the wells from the landfill, and the
mitigating effects of dispersion and biochemical processes discussed above. The risks posed by the

contaminants of concern will be addressed in more detail in a future risk assessment report.
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3.6 POTENTIAL IMPACTS FROM RECHARGE BASINS

3.6.1 Leachate Indicator Parameters

The concentrations and distribution of leachate indicator parameters observed during the OU-2
RI in the on-site and off-site groundwater monitoring wells are consistent with a plume of impacted
groundwater derived from the Syosset Landfill, that is moving downward, and extending off-site. This
contaminant profile correlates well with the horizontal and vertical groundwater flow directions
observed during the OU-2 RI. As stated in the Contaminant Distribution section (3.3) of the OU-2 RI,
the concentrations of leachate indicator parameters detected in the on-site wells are similar to the
concentrations detected in the deeper (intermediate) off-site wells. This similarity, therefore, lacks the
variability in contaminant concentrations that would otherwise indicate a contribution of these

constituents from another source, such as one of the stormwater basins near the site.

On Long Island, stormwater runoff, which is mainly from roads, comprises approximately 20
percent of the recharge to the underlying aquifers, and is collected in the more than 2,000 stormwater
basins scattered throughout Nassau and Suffolk Counties (Lohg Island Regional Planning Board
1978). The potential impacts of stormwater runoff that collects in Long Island recharge basins was
addressed in a major study conducted for the Long Island Regional Planning Board (LIRPB): Long
Island Segment of the Nationwide Urban Runoff Program (LIRPB 1982). It was coﬁcluded in the
1982 LIRPB report that "with the exception of lead and chloride, the concentrations of inorganic
chemicals measured in stormwater runoff do not have the potential to adversely affect groundwater

quality” (LIRPB 1982).

3.6.2 Volatile Organic Compounds

As discussed in Appendix M (Regional Background Groundwater Quality), except for Well

RW-12I, the VOC concentrations detected in on-site and off-site monitoring wells are consistent with
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regionally degraded background groundwater quality conditions for an area with land use such as near
the site.

3.7  OFF-SITE SUBSURFACE GAS

A summary of the results of the OU-2 landfill gas monitoring is presented in Table 3-5S. These
data indicate that landfill gases were detected at relatively elevated concentrations (primarily methane)
in one of the gas monitoring wells in the southwestern part of the landfill (G-7) and are consistent with
the findings of the OU-1 RI. Landfill gas was not detected in the off-site gas monitoring wells and
does not appear to be migrating off-site. (See Appendix K for the results of gas monitoring conducted

separately by LKB as part of the OU-1 Remedial Design Program.)
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4.0 CONCLUSIONS

Based on the results of the OU-2 R, the following conclusions were developed.

OFF-SITE GROUNDWATER STUDY

Hydrogeologic conditions encountered during the OU-2 RI are generally consistent with

conditions found during the OU-1 RI and published data.

The regional potentiometric surface map of the shallow zone of the Magothy Formation
indicates that the position and orientation of the regional groundwater divide is virtually
the same as it was during the OU-1 RI and is south of the landfill. Regional shallow
groundwater flow was documented to be in a north-northeasterly direction near the site,

which is also consistent with the OU-1 RI findings.

The site-specific horizontal direction of groundwater flow in the shallow, intermediate,
and deep zones of the Magothy Formation is generally to the north. However, in the
shallow zone on-site, groundwater also flows from the west and east parts of the site

toward the center of the landfill before moving north toward the Town Park.

. The direction of the vertical hydraulic gradient is predominately downward in the study

area. The vertical hydraulic gradient is approximately four times steeper than the
horizontal hydraulic gradient; this is consistent with the proximity of the site to the

regional groundwater divide.

Water-quality data for Cluster 11 indicate that, based on concentrations of typical landfill
leachate indicator parameters and metals, the landfill has not affected water quality at this
location, which is consistent with this cluster being located considerably outside the

easternmost limiting flow line from the landfill. Based on this information and the fact
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that VOCs detected in this cluster are consistent with regional background groundwater
quality deterioration, the VOCs here are likely not landfill derived.

Water-quality data for Cluster 10, which is directly downgradient of the landfill, show
elevated levels of typical landfill leachate indicator parameters, as well as elevated metals
concentrations, indicating landfill effects at this location. While VOCs at this cluster may
be landfill derived, they are consistent with regional background groundwater quality

deterioration.

Water-quality data for Cluster 12 show that elevated levels of typical landfill leachate
indicator parameters, as well as elevated metals concentrations, are present at this cluster
(which is approximately at the westernmost limiting flow line from the landfill), indicating
landfill effects at this location. While VOCs in Well RW-12D may be landfill derived, the
concentrations here are also consistent with regional background groundwater quality
deterioration. VOCs in Well RW-12I appear to be from a source other than the landfill.

This is based on an assessment of available information gathered as part of the OU-1 RI
and OU-2 R, including on-site and off-site groundwater quality data, Industrial Survey
data, regional hydrogeological data, and soil boring data obtained during the OU-1 RI.

This conclusion is based on the following:

The elevated concentrations of PCE and TCA in Well RW-12I do not appear to be from
the landfill and may be caused by a more recent or currently active source since the ratio
of breakdown products versus PCE and TCA at Well RW-12I (see Appendix P for
further details) show a mix dominated by parent compounds not breakdown products,
which is the converse of other off-site wells and the fact that VOCs are nearly 10 times
higher in Well RW-12I than on-site, not what would be expected if the landfill was the
source. Furthermore, the concentrations of leachate indicator parameters in Wells RW-

12I and RW-12D are very similar, while VOCs in Well RW-12I are nearly 10 times
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greater than in-Well RW-12D. This disparity between VOCs and leachate concentrations
suggests that the VOCs in Well RW-121 are due to a source other than the landfill.

The industrial area survey (see Appendix O for details) identified five off-site properties
which are potential sources of the VOCs detected in Well RW-121. These properties are
located on Robbins Lane and Aerial Way, between 1,400 and 2,100 feet southwest of
Well RW-121. Each of these properties used one or more of the VOCs detected in Well
RW-121, and two properties, Spéce Machine Corp. and Spiegel Associates, had releases
which required soil remediation. In addition, these properties likely discharged
wastewater to on-site septic systems and leaching fields prior to the construction of
sewers in the 1980s. It is, therefore, reasonable to expect that releases of VOCs to

groundwater have occurred at one or more of these properties.

Regional hydrogeologic data indicate that the potential off-site sources identified in the
industrial area survey are located hydraulically upgradient of Well RW-12I, and are
situated between the well and the regional groundwater divide. Specifically, the regional
horizontal flow direction for the Magothy Aquifer in the vicinity of the Syosset Landfill is
northeast, and the regional groundwater divide is located approximately 3,100 feet south
of Well RW-12I and is oriented weﬁt to east (Figure 3-3 of OU-2 RI Report). Moreover,
because the vertical gradient is three to five times the horizontal gradient (Section 3.1.4 of
OU-2 RI Report) in the vicinity of the landfill, releases from these potential off-site
sources could migrate to the intermediate zone of the Magothy Aquifer at Well RW-121.

Data from on-site soil borings and monitoring wells indicate that the landfill is not the
source of the elevated levels of VOCs detected in Well RW-121.  Specifically, if the
landfill was the source of these VOCs, it is expected that substantial residual
contamination would be present. Instead, these VOCs (specifically, PCE, TCA, TCE,
1,1-DCE, and 1,1-DCA) were only detected at low concentrations (5 to 9 ppb) in three
of 44 samples from 10 soil borings, including samples of the fill and the soil directly
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underlying the landfill (Tables 16 and 17 of the OU-1 RI Report). Similarly, these VOCs

were only detected at low concentrations (0.1J to 30 ppb) in 27 of 56 groundwater

samples from 16 on-site monitoring wells (Table 9 of the OU-1 RI Report, Table 1 of the
OU-2 RI Report, and Table 1 of Appendix P).

- In summary, we can conclude that based on: the lack of degradation of PCE and TCA in
Well RW-12I; the identification of properties within the previously unsewered Industrial
Park who used and/or are using PCE and TCA and have had reported releases; regional
hydrogeologic data indicating the Industrial Park is upgradient of Well RW-12I; and the
low levels of these compounds found on-site in both the soil and groundwater during the
OU-1 R], the high concentrations of VOCs (particularly PCE and TCA) in Well RW-121I
appear to be from a source(s) located in the Industrial Park west of the LIRR tracks.

In conclusion, based on leachate indicator concentrations and metals concentrations, landfill-
impacted groundwater has migrated to two of the three off-site well cluster locations (Town park and
Roadway property), however, the recharge basin location apparently does not show landfill impacts
based on these parameters. The greatest impacts off-site are in the intermediate zone of the Magothy
Formation. The significantly steeper vertical hydraulic gradient, as compared to the horizontal
gradient, has resulted in landfill-derived contaminants moving off-site into the intermediate zone (Wells
PK-10I and RW-12I). The total concentrations of VOCs in off-site intermediate wells at the Town
Park (PK-10I) and at the Recharge Basin (RB-111) are consistent with the total VOC concentrations
detected in the on-site shallow monitoring wells. These concentrations are also consistent with
regional background degradation of groundwater quality. In particular, this is true for Well RB-11L,
which is located outside the easternmost limiting groundwater flowline from the landfill. The total
concentration of VOCs in RW-12I is anomalously high, several times higher than the concentrations
encountered in any other monitoring well during either the on-site or off-site RIs. The high
concentrations of volatile orgénic compounds (particularly PCE and TCA) in Well RW-12I appear to
be from a source(s) located in the Industrial Park west of the LIRR tracks. This conclusion is based on
the fact that RW-12I is located hydraulically downgradient of the westernmost edge of the landfill and
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is located hydraulically downgradient of, and adjacent to, an industrial area located west of the LIRR
tracks. This conclusion is further supported by the lack of degradation of PCE and TCA in Well RW-
12, the identification of properties within the previously unsewered Industrial Park who used and/or
are using PCE and TCA and have had rep;)rted releases; regional hydrogeologic data indicating the
Industrial Park is upgradient of Well RW-12I; and the low levels of these compounds found on-site in
both the soil and groundwater during the OU1 RI.

42  SUBSURFACE GAS STUDY

1. Landfill gas (primarily methane) was detected at relatively elevated concentrations in one
of the gas wells on the southwestern part of the landfill and is consistent with the findings
of the OU-1 RL. Landfill gas was not detected in the three new off-site subsurface gas
monitoring wells and does not appear to be migrating off-site. (See Appendix K for the
results of gas monitoring conducted separately by LKB as part of the OU-1 Remedial
Design Program.)
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Table 2-1. Summary of Field and Laboratory Measurements of Leachate Parameters of Groundwater Samples Collected During Drilling of Exploratory Borings
SY=30D and PK-10D During the Second Operable Unit Remedial Investigation, Syosset Landfill, Syosset, New York.
Primary Leachate Parameters Secondary Leachate Parameters-——
Sample Depth Alkalinity Total Hardness Ammonia Conductivity pH Chiloride Temperature
(feet) Date Action {mg/L) (mg/L) (mg/L) (umhos/cm) (units) (mg/L) (Celcius)
Sampled Level (a): 11 43 0.12 217 575 19 145
Well SY-3DD
118 11/5/92 (c) 39 23 280 5.05 ) 28 15
137 11/5/92 180 140 21 640 6.35 36 15
158 11/6/92 390 170 " 960 6.35 54 15
179 11/6/92 840 380 160 . 1,600 6.95 120 15
192 - 11/6/92 630 280 120 1,200 735 26 15
218 11/6/92 810 300 420 2,000 7.85 2 15
239 11/9/92 890 400 ‘ 150 2,400 735 100 15
256 11/9/92 540 330 ' 200 1,900 7.05 180 15
279 11/9/92 440 310 180 1,900 7.10 4 240 15
299 11/9/92 500 280 160 1,700 6.10 270 15
318 11/10/92 430 270 220 2,300 6.55 490 15
335 11117192 360 200 (b) 2,200 7.87 390 15
355 11/17/92 31 220 (b) 1,200 7.90 190 15 -
355 (d) 11/17/92 317 21 1 1:4 NA NA 200 NA
375 11/17/92 38 © (b) 1,600 4.80 (© | 15
375 (d) 11/17/92 41.6 231 19.1 NA - NA ‘ 21 NA
395 1117/92 70 210 (b) 1,200 7.20 230 15
395 (d) 11/47/92 76.4 174 210 NA NA 222 NA
47 11/18/92 48 250 5.0 1,500 7.80 i 270 15
437 11/18/92 . 52 240 40 1,200 7.70 220 15
See last page for footnotes.
FILDMEA XLS
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Table 2-1. Summary of Field and Laboratory Measurements of Leachate Parameters of Groundwater Samples Collected During Drilling of Exploratory Borings
SY-3DD and PK-10D During the Second Operable Unit Remedial Investigation, Syosset Landfill, Syosset, New York.

Primary Leachate Parameters. Secondary Leachate Parameters——
Sample Depth Alkalinity Total Hardness Ammonia Conductivity pH Chloride Temperature
(feet) Date Action (mgit) (mgh) (mgi) {umhos/cm) (units) {mgl) (Ceicius)
Sampled Level (a): 11 43 0.12 217 575 19 145
e - C
457 11/18/92 80 240 24 1,100 7.70 180 15
480 11/25/92 66 180 26 920 7.70 150 : 15
500 11/30/92 - 15 23 0.41 56 7.40 15 15
520 12192 ' 97 80 0.29 58 7.20 49 15
520 (e) 121192 12 69 - <005 NA NA 6 NA
520* 12/1/92 10 . 81 o 0.16 57 7.20 438 15 -
540 12/1/92 13 12 <0.06 52 6.80 52 15
£K-10D
120 12/15/92 ' (b) ) (b) (b) (b) (b) (®)
140 12/15/92 55 59 <0.06 240 7.45 14 15
160 12/15/92 13 59 <0.06 240 7.25 17 _ 15
180 A 12/15/92 <7 39 <0.06 180 715 14 15
200 12/15/92 39 92 <0.06 340 5.25 18 15
220 12/15/92 : ) (b) (b) (b) 0) (b) (b)
240 121592 - 44 78 <0.06 400 545 42 15
260 12/16/92 v © (©) ) (© (© (© 15
280 12/16/92 37 93 0.17 500 755 47 15
280(e) ©1216/92 337 922 0.65 NA NA 68 NA
300 12116/92 18 63 008 300 7.0 26 15
300 (d) 12116/92 16 58 0.07 290 715 23 15
See last page for footnotes.
FILDMEA XLS
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Table 2-1. Summary of Fieid and Laboratory Measurements of Leachate Parameters of Groundwater Samples Collected During Drilling of Exploratory Borings
SY-3DD and PK-10D During the Second Operable Unit Remedial Investigation, Syosset Landfill, Syosset, New York. ’
Primary Leachate Parameters Secondary Leachate Parameters-——-—
Sample Depth AIkalinity Total Hardness Ammonia Conductivity pH Chioride Temperature
(feet) ’ Date Action (mg/L) (mg/L) (mg/L) (umhos/cm) (units) (mg/L) (Celcius)
Sampled Level (a): 11 43 0.12 217 5.75 19 , 145
PK-10D (Continued)
300(e) 12/16/92 15 58.6 0.10 NA - NA 23 NA
320 12/16/92 66 47 6.2 750 765 68 . 15
340 12/16/92 250 220 19 1,670 7.45 (e) 15
360 1211792 370 310 24 2,000 7.55 360 ' 15
380 12/18/92 220 278 19 2,100 7.90 439 15
400 ' 12/18/92 150 210 99 1,600 7.70 350 15
[ 4
420 12/21/92 46 120 8.6 720 715 140 15
440 12/21/92 6.6 75 <0.06 - 400 6.25 76 15
460 12/22/92 6.8 160 0.08 920 7.10 160 . 15
479 12/28/92 6.1 76 ' 0.07 506 6.80 11.2 15
479(e) 12/28/92 <1.0 62.2 0.09 NA NA 7.53 NA
499 12128192 9.1 16 0.07 74 70 13 15
499(e) 12/28/92 89 12.8 0.51 NA NA 145 NA
Hydrant Water 11/6/92 39 47 30 200 4.90 16 15
Hydrant Water 12/1/92 45 33 0.14 180 8.70 15 15
Hydrant Water 12/17/92 31 13 <0.06 160 8.20 8.7 15
mg/L Milligrams per liter.
umhos/cm Micromhos per centimeter.
(a) Based on statistical analysis of background water-quality data.
(b) Probe malfunction.
(c) Not enough sample collected for all analyses.
(d) Replicate sample analyzed by IEA, Inc., Monroe, Connecticut.
(e) Replicate sample analyzed by EcoTest Laboratories, Inc., North Babylon, New York.
. Field replicate.
NA Not analyzed.
FILDMEA.XLS
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Table 2-2. Summary of Construction Details of New and Preexisting Monitoring Wells Installed at and near the Syosset Landfill, Syosset, New York.

Interval
Interval Sealed  Sealed With Height of Elevation of

' Interval With Bentonite Bentonite Measuring Measuring

Well Total Depth  Screen Setting Gravel Packed Pellets Slurry/Volclay Point (a) Point (b) Waell Casing
Well Completion Diameter (feet below (feet below (feet below (feet below (feet below (relative to (feet above and Screen
Designation Date (inches) land surface) land surface)  land surface) land surface) land surface) _land surface) mean sea level) Material
SY-1(¢) 10/19/82 . 2 135 125-135(d) 35-135 (d) 34-35 8-34(e) 0.15 194.52 Bilack stee!
SY-1D 2/2/88 4 218 182-192 179-218 177 -179 2-177 +2.31 197.36 PVC
SY-2R 2/12/88 4 150 115-125 112-150 110- 112 2-110 +1.95 187.12 PVC
SY-2D 2/9/88 3 215 190 - 200 187 - 215 185-187 2-185 +2.18 186.33 PVC
SY-3(c) 10/20/82 2 145 135-145 47 - 145 (d) 45-47 4-45(e) -0.50 191.38 Black steel
SY-3D 2/25/88 3 240 189 - 199 184 - 240 181 - 184 2-181 +2.45 194.74 PVC
SY3DD 12/9/92 2 5§40 630 - 540 5§17 - 540 612 -517 (1) 2-612 0 194.23 PVC, stainless steel
SYy4 10/20/82 2 183 143 -153 (d) 57-153 (d) 54-57 4-54(e) -0.20 193.32 Black steet
SY-5(c) (h) 10/20/82 25 135 125-135(d) 46 - 135 (d) 44 - 46 5-44(e) +4.20 188.07 Galvanized steel
SY-6 (¢) 10/19/82 2 145 135 - 145 (d) 31-145(d) 28 - 31 5-28(e) -0.10 185.92 Black steel
SY-6D 3/9/88 4 215 185 - 205 192-215 190 - 192 3-192 -0.30 185.60 PVC
SY-7 (c) 10/21/82 2 145 135-145(d) 52-145 (d) 49 - 52 5-49(e) -0.25 197.46 Black steel
SY-8 12/19/87 4 142 127 - 137 125-142 122-125 2-122 4225 195.84 PVC
SY-9 1/20/88 4 140 110-120 107 - 140 105- 107 2-105 0.70 199.41 PvC
W-3 11/10/87 2 120 105-115 102-120 100 - 102 2-100 +263 190.61 PVC
W-4 (h) 11/18/87 2 120 104-114 102-120 100 - 102 2-100 +2.56 192.82 PVC
PK-10S 3/25/193 4 149 139 - 149 §-149 (i) (i) 040 188.70 PVC, stainless steel
PK-10l 4/14/93 4 362 362 -362 346.5-363 341.5-346.6() 2-3416(q) 0 187.62 PVC, stainless steel
PK-10D 12131192 4 499 489 - 499 477 - 500 472 -477 (f) 2-472 (9) 0 188.23 PVC, stainless steel
RB-11S 8/26/93 4 143 133 -143 120 - 144 116 - 120 (f) 2-1156 (g9) 0 189.91 PVC, stainless steel
RB-11! 8/19/93 4 358.5 348.6 - 358.6 339 -359 333 -339 () 2-333(g) 0 190.32 PVC, stainless steel
RB-11D 8/9/93 4 503 493 -503 487 - 509 480 - 487 () 2 -480 (g) 0 190.60 PVC, stainless steel
RW-12i 10/7193 4 360 350 - 360 338 -364 330 - 338 (f) 2-330(g) 0 197.76 PVC, stainless steel
RW-12D 9127193 4 500 490 - 500 482 - 508 476 - 482 (f) 2-482(g) 0 197.72 PVC, stainless steel
(a) The measuring point of each well is the top of the well casing.
(b) Survey performed to U.S. Geological Survey (USGS) datum.
(c) Well installed during the ERM-Northeast site investigation.
(d) It appears that this interval consists of formation collapse.
(e) Information not available as to whether grout or baciill (drill cuttings) was used to fill the annular space in this interval.
()] #00 Sand used above J. Morie, Co. No. 1 Sand.
(9) Voiclay grout sealant used (composed of 100 percent bentonite).
(h) Destroyed.
(i) Well PK-10S was installed in the initial PK-101 borehole, which had collapsed at 328 feet due to unstable formation;

PK-10S was constructed with the gravel pack extending to within 5 feet of land surface to allow for the
gravel pack to stabilize before a permanant seal was installed. PK-10S is currently sealed at the land surface with a

stee plate and rubber gasket. Gravel can be monitored/added through a 1

PVC Polyvinyl chloride.

[

-inch diameter access port.

Information for monitoring wells installed during the second operable unit remedial investigation is indicated in bold letters.

SUMOWELS .XLS
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Tabile 2-3. Summary of Survey Data, Syosset Landfill, Syosset, New York.

. . Measuring Point New York State New York State
Elevation Plane Coordinate Plane Coordinate
Well (feet mean sea level) North East
SY-1 194.52 209485.7¢ ' 2136314.26
SY-10 197.36 209481.59 2136330.22
SY-2R 187.12 210037.91 2135556.27
SY-2D 186.33 210026.07 2135587.51
8Y-3 191.38 210242.45 2135067.38
SY-3D - 194.74 210247.23 2135050.56
SY-30D 194.23 210271.1702 2135002.6670
SY4 183.32 209431.71 2134825.53
SY-§ 188.07 209362.90 2135646.93
SY8 185.92 208841.74 . 2135686.91
SY-6D 185.60 208859.37 2135654.79
| SY-7 19746 ' 208673.74 2136465.21
. SY-8 195.84 210046.93 2134479.52
SY-9 199.41 209095.12 2136455.36
W3 190.61 210002.45 2135019.45
w4 192.82 209339.17 . 21356850.95
PK-10S 188.70 216812.2387 2135658.6336
PK-101 187.62 ‘ 210720.9698 2135615.3518
PK-10D 188.23 210803.3541 2135650.1901
RB-11S 189.91 210943.6133 2136483.3404
RB-11) 180.32 210938.5300 2136465.6332
RB-11D 180.60 210935.7024 2136455.7611
RW/-12I ' 197.76 210856.6549 2134837.6926
RW-12D 197.72 210880.6908 2134539.2033

Survey performed by Lockwood, Kessler & Bartlett, Inc. (LKB), Syosset, New York.

Information in bold is for measurements made by LKB in October 1993.
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.e 2-4. Summary of Water-Level Elevation Data Collected on October 29, 1993 from Nassau County Monitoring Wells Within

Approximately 2 Miles of the Syosset Landfill During the Second Operable Unit Remedial Investigation, Syosset, New York.

Total Depth  Total Depth Elevation of Water-Level
Well NYSDEC (feet below (feet below Moeasuring Point (a) Depth to Water Elevation
Number Well Number land surface) water level) (feet above mean sea level) (feet below measuring point) (feet above mean sea level)
0-6A N9353 101.05 36.78 140.42 64.27 76.15
O-7A N9050 175.50 - 228.24 (b) (b)
0-8 N1194 104.10 16.65 167.98 87.45 80.53
0-9 N1195 116.35 44.69 148.30 71.66 76.64
oP-1 N9926 129.90 43.33 168.18 86.57 81.61
OP-2 N9928 40.90 16.02 145.21 24.88 (c) 120.33
OP-3 N9927 94.20 8.82 161.68 85.38 76.30
P-7A N10605 148.00 40.56 187.86 107.44 80.42
P-8A N8888 111.20 16.20 174.49 95.00 79.49
P-9B N9920 89.20 17.48 145.95 71.72 74.23
PT-1A N10604 139.50 31.93 190.18 107.57 82.61
PT-2 N9933 114.65 15.11 178.97 98.94 80.03
PT-3- N9981 108.40 19.79 165.66 88.61 77.08
PT-4 N9932 104.80 31.38 145.54 73.42 72.12
T-5 N1228 175.80 11.08 227.12 164.82 62.30
.\ N10608 203.00 38.04 238.68 164.96 73.72
N1231 81.40 16.40 138.95 65.00 73.95
TU-1 N9934 126.50 30.20 173.93 96.30 77.63

(a) All wells are constructed at grade with a curb box assembly.
(b) Not recorded.

(c) Water level is anomalously high and was not used to contour the potentiometric surface map (Figure 3-3); well screen is likely plugged.
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Table 2-5. Summary of Water-Level Elevation Data Collected from Site Monitoring Wells During the

. Second Operable Unit Remedial Investigation, Syosset Landfill, Syosset, New York.
-------------- October 28, 1993-------------mvee
Elevation of : Water-Level
Measuring Point Depth to Water Elevation

Well Number (foet above mean sea level) (feet below measuring point) (feet above mean sea level)
Shallow
SY-1 194.52 113.36 81.86
SY-2R 187.12 106.17 ’ 80.95
SY-3 : 191.38 110.03 81.35
SY-4 193.32 111.45 81.87
SY-5 188.47 - (a)
SY-6 185.92 104.32 81.60
SY-7 197.46 115.71 81.75
SY-8 195.84 114.05 81.79
SY-9 199.41 116.77 82.64
wW-3 190.61 108.97 81.64
w-4 (a) (a) i (a)
PK-10S 188.70 108.41 80.29
RB-118 189.91 109.12 80.79
Intermediate
SY-1D 197.36 115.97 81.39
SY-2D 186.33 105.61 80.72

. SY-3D . 194.74 . 114.05 80.69

’ SY-6D 185.60 104.05 81.55
PK-10I 187.62 107.80 79.82
RB-111 190.32 110.38 79.94
RW-121 187.76 117.84 79.92
Deep
SY-3DD 194.23 113.99 80.24
PK-10D 188.23 108.41 79.82
RB-11D 190.60 111.97 78.63
RW-12D 197.72 " 117.98 79.74

(a) Destroyed.

g:\aproject\Lockesba\NY0029.099\data\WTR11-23.XLS
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Table 2-5. Summary of Water-Level Elevation Data Collected from Site Monitoring Wells During the

. Second Operable Unit Remedial Investigation, Syosset Landfill, Syosset, New York.
-------------- November 24, 1993------—-----vev-
Elevation of : ' Water-Level
Measuring Point Depth to Water Elevation

Well Number (feet above mean sea level) (feet below measuring point) (feet above mean sea level)
Shallow
SY-1 194.52 ' 113.49 81.03
SY-2R 187.12 106.23 80.89
SY-3 191.38 110.13 81.25
SY-4 193.32 111.61 81.71
SY-5 188.47 (a) (a}
SY-6 185.92 104.49 81.43
sY-7 ) 197.46 115.63 81.83
SY-8 195.84 114.17 81.67
SY-9 199.41 117.00 82.41
w-3 190.61 108.89 81.72
w-4 (a) (a) (a)
PK-108 188.70 108.49 80.21
RB-11S 189.91 109.38 80.53
Intermediate
SY-1D 197.36 116.08 81.28
SY-2D 186.33 105.64 80.69

. SY-3D 194.74 114.12 80.62
SY-6D 185.60 104.48 81.12
PK-101 187.62 107.87 79.75
RB-111 190.32 110.45 79.87
RW-12| 197.76 117.87 79.89
Desp
SY-3DD 194.23 : 113.97 80.26
PK-10D 188.23 108.38 79.85
RB-11D 190.60 110.95 79.65
RW-12D 197.72 118.02 79.70

(a) Destroyed.

g:\aproject\Lockesba\NY0029.099\data\WTR11-23.XLS
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Table 2-6. Parameter List for the Second Operable Unit Remedial Investigation Groundwater

Sampling Program, Syosset Landfill, Syosset, New York.

Yolatile Organjc Compounds

Dichlorodifluoromethane (a)
Chioromethane

Vinyi chioride
Bromomethane
Chioroethane
Trichlorofiucromethane (a)
1, 1-Dichloroethene
Acetone (b)

Carbon Disulfide (b)
Methyiene chioride
trans-1, 2-Dichloroethene
1,1-Dichloroethane
2-Butanone (b)

cis-1, 2-Dichloroethene (b)
Chiloroform (b)

1, 1, 1-Trichloroethane
Carbon tetrachloride
Benzene

1, 2-Dichloroethane
Trichioroethene

1, 2-Dichloropropane
Bromodichioromethane
2-Chloroethyl vinyl ether
cis-1, 3-Dichloropropene
4-Methyi-2-Pentanone (b)
Toluene

trans-1, 3-Dichloropropene
1, 1, 2-Trichloroethane
Tetrachloroethene
2-Hexanone (b)
Dibromochioromethane
Chiorobenzene
Ethylbenzene

mé&p -Xylene (b)

o-Xylene (b)

Styrene(b)

Bromoform

1, 1, 2, 2-Tetrachloroethane

etal

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Iron

Lead
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Zinc

Leachate Indicator Parameters

Specific conductance (field)
pH (field)

Chloride

Nitrate

Ammonia

Hardness

Bicarbonate

Carbonate

Sulfate

Total dissolved solids

.(a) This compound was deleted from the priority pollutant list.

(b) This compound was not included on the revised parameter list but was also analyzed. In May and June 1993,
samples were collected by Geraghty & Miller, Inc. from Well Pk-10I for analysis of volatile organic compounds (VOCs). The ]
laboratory analyzed these samples for the VOCs on the original parameter list included in the OU-2 Rl Work Plan. However,
because the laboratory (IEA Laboratories, Inc.) calibrates its analytical instruments for VOCs using commercial standards
that contain a comprehensive list of VOCs that include more compounds than are contained in the parameter list,
some of these additional VOCs were detected in this sample. This is the reason why these additional compounds
were reported and included in this Table.

REVISPAR.XLS
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Table 2-7. Summary of Construction Details for Gas Monitoring Wells, Syosset Landfill, Syosset, New York.

Total Depth Depth to Landfill Screen Sand Packed Grouted Casing
Diameter of Boring Material Interval Interval Interval - Stick Up
Date of Well (feet below (feet below (feet below (feet below (feet below (feet above

Well No. Installed (inches) land surface) land surface) land surface) land surface) land surface) land surface)
On-Site Well
G-8 4/23/87 1 51 - 20-50 1.2-51 0-12 1.15
G-10 4/23/87 1 45 3 14-44 1.0-45 0-10 1.75
G-11 4/23/87 1 4.0 - 14-40 1.0-4.0 0-1.0 1.55
G-13 4/24/87 1 46 - 16-46 1.2-46 0-12 1.60
G-14 4/27/87 1 47 - 1.7-47 1.2-47 0-1.2 1.50
Oft-Site Wells
CS-20 9/28/93 1 47 - 21-47 16-47 10-16 none
Ccs-21 9/28/93 1 5.0 - '26-5.0 26-50 16-21 none
Cs-22 9/29/93 1 4.25 - 15-425 1.1 -4.25 06-1.1 none

- Landfill materia} not encountered.

OU2-CONT.XLS
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Table 3-1a. Summary of Horizontal Hydraulic Gradient Data for Shallow, Intermediate, and Deep Hydrogeologic Zones, Based on Potentiometric
Surface Maps (Figures 3-4 to 3-9), Second Operable Unit Remedial Investigation of the Syosset Landfill, Syosset, New York.

Length of Groundwater Change in Hydraulic ~ Horizontal Hydraulic
Flow Line (L), in Actual Distance (L), Head (_h) between Gradient Iy = _H
Inches, between Groundwater  in Feet, between Groundwater Groundwater Elevation L
Zone Elevation Contours ® Elevation Contours ® Contours, in Feet (Dimensionless) Average Iy
Shallow
Figure 34 438 1,440 1.0 - 0.00069
(October 28, 1993) 5.6 1,680 1.0 0.00060
50 1,500 1.0 0.00067 0.00065
Figure 3-5 438 1,440 1.0 0.00069
(November 24, 1993) 6.1 1,830 1.0 0.00055
48 1,440 1.0 0.00069 - 0.00064
Overall Average Iy shaiiow 0.00065
Intermediate
Figure 3-6 1.2 360 05 0.00139
(October 28, 1993) 57 1,710 1.5 0.00088
44 1,320 1.5 0.00114 0.00114
Figure 3-7 12 360 0.5 0.00139
(November 24, 1993) 6.7 2,010 1.5 0.00075
4.6 1,380 1.5 0.00109 0.00108

Overall Average I memediste 0.00111

GERAGHTY & MILLER. INC.
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Table 3-1a. Summary of Horizontal Hydraulic Gradient Data for Shallow, Intermediate, and Deep Hydrogeologic Zones, Based on Potentiometric
Surface Maps (Figures 3-4 to 3-9), Second Operable Unit Remedial Investigation of the Syosset Landfill, Syosset, New York.

Length of Groundwater Change in Hydraulic =~ Horizontal Hydraulic
Flow Line (L), in Actual Distance (L), Head (_h) between Gradient Iy = _H
Inches, between Groundwater  in Feet, between Groundwater Groundwater Elevation L
Zone Elevation Contours © Elevation Contours ® - Contours, in Feet (Dimensionless) Average Iy
Deep
Figure 3-8 2.2 660 0.44 0.00067

(October 28, 1993)

Figure 3-9 22 660 0.56 0.00085
(November 24, 1993)

Overall Average Iy pecp 0.00076

(@) The length of the groundwater flow lines in Figures 3-4 to 3-9 was determined by measuring the length of individual flow arrows between two
groundwater elevation contours in inches with a ruler. The actual length (in feet) was calculated by multiplying the measured length in inches by

the map scale (1 inch = 300 feet). Flow line lengths were measured in the order from west to east with the values shown on this table
corresponding to this order from top to bottom.

G:\APROJECT\LOCKESBANY0029.099\DATA\TAB31A.DOC
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Table 3-1b. Summary of Vertical Hydraulic Gradient Data, Second Operable Unit Remedial Investigation of the Syosset Landfill, Syosset, New York.

October 28, 1993 November 24, 1993
Difference Difference
Difference {Distance) in Water-Level ’ in Water-Level
Etevation of Between the Top of Well Elevation Between Vertical Hydraulic Elevation Between Vertical Hydraulic

Top of Screen Screen for Cluster Wells Water-Level Elevation Cluster Wells Gradient Water-Level Elevation Cluster Wells Gradient
Well No. (feet, mean sea level) {feet) {feet, mean sea level) {feet) (feet/feet) {feet, mean sea level) {feet) {feet/feet)
SY-1 69.67 56.62 : 81.86 -0.47 -0.0083 81.03 +0.25 +0.0044
SY-1D 13.05 81.39 81.28
SY-2R 70.53 76.14 80.95 -0.23 -0.0030 80.89 -0.20 -0.0026
SY-2D -5.61 80.72 . 80.69
SY-3 56.88 53.64 81.35 . -0.66 -0.0123 81.25 -0.63 -0.0117
SY-3D 3.24 339.01 80.69 -0.45 -0.0013 80.62 -0.38 -0.0010
SY-3DD -335.77 80.24 80.26
SY-8 51.02 60.12 81.60 -0.05 -0.00083 81.43 -0.31 -0.0052
SY-8D -9.10 ' 81.55 ) 81.12
PK-10S 60.10 212.94 80.29 -0.47 -0.0022 80.21 -0.46 -0.0022
PK-101 -162.34 138.43 79.82 0 0 79.75 +0.10 - +0.0007
PK-10D -300.77 79.82 79.85
RB-11S 56.96 209.14 80.79 -0.85 -0.0041 80.53 -0.66 -0.0032
AB-111 -152.18 150.22 79.94 -1.31 -0.0087 79.87 -0.22 -0.0015
RB-11D -302.40 78.63 79.65
RW-12| -162.24 140.04 79.92 -0.18 -0.0013 79.89 -0.19 -0.0014
RW-12D -292.28 79.74 . 79.70

+ Indicates an upward vertical hydraulic gradient.
-- Indicates a downward vertical hydraulic gradient.

G:\aproject\lockesba\NY0029.099\data\VERTHYDR.XLS
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Tabile 3-2. Concentrations of Volatile Organic Compounds Detected in Groundwater Samples Collected from Monitoring Wells
During the Second Operable Unit Remedial investigation, Syosset Landfill, Syosset, New York.

Sampie ID: ~ SY-t SY-1 SY-1D SY-1D SY-2R SY-2R
Sampie Date: 11/3/93 11/30/93 11/4/93 v 12/1/93 11/2/93 12/3/93
Parameter
(concentrations in ug/L)
Dichiorodifiuoromethane <1 <t <t 14 J <1 <1
Chiloromethane <1 <1 <1 <1 05 J <1
Vinyl chioride <{ <1 1.6 14J : <1 <1
Bromomethane ’ <1 <1 <1J <1 <1 <1
Chloroethane <1 <1 <1 <1 <1 <1
1,1-Dichloroethene <t <1 0.1J <1 <1 <1
Acetone <38 J <25J <25 J <26 J <14 J <27 J
Carbon disuifide <1 <1 <1 <1 <1 <1 J
Methylene chloride ‘ <2 <2 <2 <2 <2 <2
trans-1,2-Dichloroethene <t <{ <1 <1 < <1
1,1-Dichloroethane <1 <1 2.9 24 <1 <1
2-Butanone R R R R R R
cis-1,2-Dichloroethene <1 <t 6.4 4.2 <1 <1
Chloroform <1 <1 9.1 59 <1 <1
1,1,1-Trichloroethane <1 <1 <1 <1 02J 02J
Carbon tetrachloride <1 <1 <1 <1 <1 <1
Benzene <t <1 06 J 08 J <{ ' <1
1,2-Dichloroethane <1 <1 <1 1.7 <1 <1
Trichloroethene o« ' <1 1.3 1.1 <1 <1
1,2-Dichloropropane <1 <1 <1 <1 <1 <1
Bromodichloromethane <1 <1 <1 <1 <1 <1
2-Chioroethyivinylether <1 <1 <1 <1 <1 <1
cis-1,3-Dichloropropene <1 <1 <1 o<t <1 <1
‘ 4-Methyl-2-pentanone <5 <5 <5 <5 <5 <5
Toluene <1 <1 <1 <1 <1 <1
trans-1,3-Dichioropropene <1 <t <t <1 <1 <1
1.1,2-Trichloroethane <1 <1 <1 <1 <1 : <1
Tetrachloroethene <1 <1 24 1.7 04J 04J
2-Hexanone. <5 R <5 R <5 R
Dibromochloromethane . <1 o« <1 <1 <t <1
Chlorobenzene <1 <1 4.8 3.7 <1 <1
Ethylbenzene <1 <1 <1 <1 <t <1
meta and/or para-Xylene <1 <1 <1 ' <1 <1 <1
ortho-Xylene <1 <1 <1 <1 <1 <1
Styrene <1 <1 <1 <1 <1 <1
Bromoform <1 <1 <1 <1 <1, <1
Trichlorofluoromethane <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1 <1
Total VOCs: 0 0 29.2 24 1.1 0.6

ug/lL  Micrograms per liter.
VOCs Voiatile organic compounds.

J Estimated vaiue.

B Compound was also detected in the associated method blank.

R Unusable value.

VOC-MISC.XLS '
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Table 3-2. Concentrations of Volatile Organic Compounds Detected in Groundwater Samples Coilected from Monitoring Wells
During the Second Operable Unit Remedial investigation, Syosset Landfill, Syosset, New York.

Sampile ID: SY-2D SY-2D SY-3 SY-3 SY-3D SY-3D
Sample Date: 11/2/93 12/3/93 11/2/93 12/3/93 11/2/93 12/3/93
Parameter
{concentrations in ug/L)
Dichiorodiflusromethane <1 02J <1 <1 <1 <1
Chloromethane <1 <1 04J <1 <1 <1
Vinyt chloride <1 <} 24 J 2.2 0.6 J 06 J
Bromomethane <1 <1 <tJ <1 <1 . <1
Chloroethane <1 <1 <1 <1 <1 <1
1,1-Dichioroethene 08 J ) 0.7J <1 03J <1 <1
Acetone <29 J <43 J <18 J <26 J <17 J <21
- Carbon disulfide <1 <t <1 <1 <1 <1
Methylene chioride <2 <2 <24 <2 <2 <2
trans-1,2-Dichioroethene <1 <1 <1 <1 <1 _ <1
1,1-Dichioroethane 2.1 38 23 25 1.5 1.6
2-Butanone R R R R R R
cis-1,2-Dichloroethene 0.2J 02J 1.6 1.2 07 J 06J
Chioroform <t <1 <1 <1 <1 <1
1,1,1-Trichloroethane 0.7J 14 <1 <1 <1 <1
Carbon tetrachloride . <1 <1 <1 <1 <1 <1
Benzene <1 <t 068 J 068 J 1.8 1.8
1,2-Dichioroethane <1 <1 <1 <1 <1 <1
Trichioroethene : 04J 0.7J 15 1.6 08J 09J
1,2-Dichloropropane <1 <1 <1 <1 <1 <1
Bromodichloromethane <1 <1 <1 <1 <t <1
2-Chloroethylvinylether <1 <1 <1 <1 <1 <1
. cis-1,3-Dichloropropene <1 <1 <1 <1 <1 <1
4-Methyl-2-pentanone <5 <5 . <§ <5 <5 <5
Toluene 02 < 05J 01J 04 J 0.2J
trans-1,3-Dichloropropene <1 <1 <1 <1 <1 <1
1,1,2-Trichloroethane <1 < <1 <1 <1 <1
Tetrachioroethene 08 J 05 J <1 <1 <t <1
2-Hexanone <5 R R R <5 R
Dibromochioromethane <1 <1 <1 <1 : <1 <1
Chlorobenzene 04J 08 J 23 2.2 55 54
Ethylbenzene <1 <1 <1 <1 <1 <1
meta and/or para-Xylene 0.08J <1 <1 <1 <1 <1
ortho-Xylene : <1 <1 <1 <1 <1 <1
Styrene . <1 <1 <1 <1 <1 <1
Bromoform <{ <1 <1 <1 <1 <1
Trichlorofluoromethane <1 ) <t <1 <1 <1 <1
1,1,2,2-Tetrachloroethane <4 <1 <1 <1 <1 <}
Total VOCs: 5.08 7.9 116 10.7 114 11

ug/l.  Micrograms per liter.
VOCs Volatile organic compounds.

J Estimated value.
B Compound was also detected in the associated method blank.
R Unusable value. .
VOC-MISC.XLS
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Table 3-2. Concentrations of Volatile Organic Compounds Detected in Groundwater Samples Collected from Monitoring Wells

. During the Second Operable Unit Remedial Investigation, Syesset Landfill, Syosset, New York.
Sampie I0: SY-3DD SY-3DD SY-4 SY-4 SY-6 SY-6
Sample Date: 11/1/83 11/29/93 11/2/93 12/3/93 11/5/93 12/2/93
Parameter
{concentrations in ug/t)
Dichlorodifluoromethane <1 <1 <1 <1 <t J <1
Chloromethane <t J <{ <1 <1 <1 <1
Vinyl chloride <1 <1 07J 0.7J <1 <1
Bromomethane <1J <t <1 <1 <1 <t J
Chloroethane <1 <1 <1 <t <1 <1J
1,1-Dichloroethene <i < <1 <1 <1 <1
Acetone <29 J <52 J <14 J <24 J <37 J <27 J
Carbon disulfide <1 <1 J <1 <1J <1 <1 J
Methylene chiloride <2 <2 <2 <2 <2 <2
trans-1,2-Dichioroethene <1 <1 <{ <1 <1 <1
1,1-Dichloroethane < <1 14 1.8 <1 <1
2-Butanone R R R R R R
cis-1,2-Dichloroethene <1 <{ 06 J 04 J <1 <1
Chioroform <1 <1 <27 <11 <1 ) <1
1.1,1-Trichloroethane <1 <1 <t <1 0.1J <1
Carbon tetrachloride <1 <1 <1 <1 <1 <1
Benzene <1 <1 0.7J 08 J <1 <t
1,2-Dichloroethane . <1 < <1 <1 <1 <1
Trichloroethene <1 <1 0.1J <1 <1 <1
1,2-Dichloropropane <1 <1 <1 <1 <1 : <1
Bromodichloromethane <1 . <1 <1 <1 <1 <1
2-Chloroethytvinylether <1 <1 <t <1 ’ <1 <1
. cis-1,3-Dichloropropene <1 <1 <1 <1 <1 <1
4-Methyl-2-pentanone <5 <5 <5 <5 <5 <5
Toluene <1 - <t <1 02 <1 <1
trans-1,3-Dichloropropene <1 <1 <1 <t <1 <1
1.,1,2-Trichloroethane <1 <1 <1 <1 <1 <1
Tetrachloroethene <1 <1 <1 <1 02J <1
2-Hexanone R R <5 R <5 R
Dibromochioromethane <{ <1 <{ <1 <1 <1
Chlorobenzene <1 <1 8.0 9.1 <1 <1
Ethylbenzene <1 <1 <1 <1 <1 <1
meta and/or para-Xylene <1 <1 <1 <1 <1 <1
ortho-Xylene <1 <1 <1 <1 <1 <1
Styrene . <1 <1 <1 <1 <1 <1
Bromoform <1 <1 <1 <1 <1J <1
Trichlorofluoromethane <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane <1 <1 <{ <1 <1 <1

Total VOCs: 0 0 116 17 0.3 0

ug/k  Micrograms per liter.

VOCs Volatile organic compounds.

J Estimated value.

B Compound was also detected in the associated method blank.
R Unusable value. )

VOC-MISC.XLS
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Tabie 3-2. Concentrations of Volatile Organic Compounds Detected in Groundwater Samples Collected from Monitoring Wells

. During the Second Operabie Unit Remedial investigation, Syosset Landfill, Syosset, New Yorik.
Sample ID: SY-6D SY-6D sY-7 SY-7 syY-8 sY-8
Sampie Date: 11/1/93 11/29/93 11/4/93 12/2/93 11/4/93 12/1/93
Parameter
(concentrations in ug/l)
Dichiorodifluoromethane <1 <1J <20 J <20 <1J <1
Chloromethane <1 J <1 <20 <20 <1 <1
Vinyl chioride <1 <1 <20 <20 <1 ‘ <t
Bromomethane . <t J <1 <20 <20 <1J <1
Chioroethane _ <1 <1 <20 <20 <1 <1
1,1-Dichloroethene <1 <1 <20 <20 <t <1
Acetone <27 J <39 J <430 J <100 <10 J <18 J
Carbon disuifide <1 <1J <20 <20 J <1 <1
Methylene chioride <25 <2 <40 <40 <2.2 <1
trans-1,2-Dichloroethens <1 <1 <20 <20 <1 <1
1.1-Dichloroethane <1 <t <20 <20 13 1.2
2-Butanone R R R R R R
cis-1,2-Dichloroethene <1 <1 <20 <20 1.1 04J
Chloroform 8.8 <4.0 <20 <25 <1 <1
1,1,1-Trichloroethane <1 <1 <20 <20 08 J <
Carbon tetrachioride <1 <1 <20 <20 <1 <1
Benzene <1 <1 410 540 <1 <1
1,2-Dichioroethane < <1 ) <20 <20 ’ <1 <1
Trichloroethens <1 <1 <20 <20 28 1.5
1,2-Dichioropropane <1 <1 <20 <20 <1 <1
Bromodichloromethane 07J <1 <20 <20 <t <1
2-Chloroethylivinylether <1 <1 <20 <20 <1 <1
. cis-1,3-Dichloropropene <1 <1 <20 <20 <1 <1
4-Methyl-2-pentanone <5 <5 <100 <100 <5 <5
Toluene <1 <1 52J <20 <1 <1
trans-1,3-Dichloropropene <1 <1 <20 <20 <1 <1
1,1,2-Trichloroethane <{ <t <20 <20 <1 <1
Tetrachloroethene <1 <1 24J 3J 17 10
2-Hexanone R R 88 J R <5 R
Dibromochloromethane <1 <{ <20 <20 <1 <1
Chlorobenzene <1 <1 <20 <20 01J <1
Ethylbenzene <1 <1 <20 <20 <1 <1
meta and/or para-Xylene <1 <1 <20 <20 <1 <1
ortho-Xylene <1 <1 §1J 49 J <1 <1
Styrene <1 <1 <20 <20 <1 <1
Bromoform <1 <1 <20 J <20 <1 <1
Trichlorofluoromethane <1 <1 <20 <20 0.1J <1
1,1,2,2-Tetrachloroethane <i <1 <20 <20 <1 <1
Total VOCs: 9.2 0 511.7 547.9 23.2 131

ug/l.  Micrograms per liter.

VOCs Volatile organic compounds.

J °  Estimated value,

B Compound was aiso detected in the associated method biank.
R Unusable value.

VOC-MISC.XLS
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Table 3-2. Concentrations of Volatile Organic Compounds Detected in Grodndwater Samples Collected from Monitoring Wells
During the Second Operable Unit Remedial Investigation, Syosset Landfill, Syosset, New York.

Page 5 of 12

PK-101
Sampie ID: SY-9 SY-8 PK-10S PK-10S PK-101 (Rep-2)
Sample Date: 11/1/93 11/29/93 11/4/93 12/1/93 11/4/93 11/4/93
Parameter
[concentrations in ug/L)
Dichlorodifluoromethane <{ <1 J <1J 0.2 <1J <t J
Chloromethane <1J <1 <1 <1 3] <1
Vinyl chloride <1 <1 <1 <1 0.7 J 0.8J°
Bromomethane <1 J <1 <1J <1 <1J <1J
Chloroethane <1 <1 <1 <1 <1 <1
1,1-Dichloroethene <1 <1 08 J 0.9 08J <1
Acetone <94 J <85 J <14 J <18 <29 J <26 J
Carbon disulfide <1 <1J <1 <1 <1 <1
Methylene chloride <2 <2 <2 <2 <2 <2
trans-1,2-Dichioroethene < < <1 <1 <1 <1
1,1-Dichloroethane <1 01J 54 6.7 6.6 6.3
2-Butanone . R R R R R R
cis-1,2-Dichloroethene <1 0.2J <1 <1 27 25
Chloroform <1 <1 <1 <1 <1 <1
1,1,1-Trichloroethane <1 <1 . 25 33 <1 <1
Carbon tetrachloride < <1 <1 <1 <1 <1
Benzene <1 0.1J <1 <1 05 J 08 J
1,2-Dichioroethane <1 <t <1 <1 <i <1
Trichloroethene <1 <1 05J 0.7 1.2 1.2
1,2-Dichloropropane <1 <1 <t <{ <1 <1
Bromodichloromethane <1 <1 <{ <1 <1 <1
2-Chloroethytvinylether <1 <1 <1 <1 <1 <1
cis-1,3-Dichloropropene <1 <t <1 <1 <1 <1
4-Methyl-2-pentanone <5 <5 <5 <5 <5 <5
Toluene <1 <1 03 J 0.8 03J <1
trans-1,3-Dichloropropene <1 <t <1 <1 <1 <1
1,1,2-Trichloroethane <1 <1 <1 <1 <1 <1
Tetrachloroethene <1 <4 1.3 13 33 33
2-Hexanone R R <5 R <5 <5 .
Dibromochloromethane <1 <1 <1 <1 <1 <1
Chlorobenzene 1.8 13 <1 <1 20 17
Ethylbenzene <1 <1 <1 <1 <1 <1
meta and/or para-Xylene <1 <1 <1 <1 <1 <1
ortho-Xylene <1 <1 <1 <1 <1 <1
Styrene < <1 <1 <1 <1 <1
Bromoform <1 <4 <1 <1 <1 <1
Trichlorofluoromethane <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane <1 <1 ‘<t <1 <1 <1
Total VOCs: 18 17 10.8 139 35.8 31.6

ug/lL  Micrograms per iiter.
VOCs Volatile organic compounds.

B Compound was aiso detected in the associated method blank.

J Estimated value.
R Unusable value.
" VOC-MISC.XLS
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Table 3-2. Concentrations of Volatile Organic Compounds Detected in Groundwater Samples Collected from Monitoring Wells
During the Second Operable Unit Remedial Investigation, Syosset Landfill, Syosset, New York.

Sampie ID: PK-10l (Rep2) PK-10D PK-10D RB-11S RB-11S
Sample Date: 12/1/93 1211/93 11/4/93 1211/93 11/3/93 11/30/93

Parameter
(concentrations in ug/L)

Dichlorodiflucromethane <1 02J) <1 J <1 <1 <t J
Chloromethane <1 <1 ©o<f <1 <1 <1
Vinyl chloride 06 J 07J <1 <1 <1 <1
Bromomethane ' <1 <1 <t J <1 <1 <1
Chioroethane <1 <1 <1 <1 <1 <1
1,1-Dichloroethene <1 02J <1 <1 <1 <1
Acetone <23 J <30 J <16 J <25 J <35 J <56 J
Carbon disulfide <1 <1 <1 <1 <1 <1 J
Methylene chioride . <2 <2 <2 <2 <2 <2
trans-1,2-Dichloroethene . <1 <1 <1 <1 <1 <1
1,1-Dichloroethane 84 5.6 04J 08 J <t ' <1
2-Butanone R R R R R R
‘cis-1,2-Dichloroethene 1.3 14 04 J 03J <1 <1
Chioroform <1 <1 <1 <1 <1 <1
1,1,1-Trichioroethane <i <1 <1 <1 <1 <1
Carbon tetrachloride <1 <1 <1 <1 T <t <1
Benzene <1 <1 04J <1 <1 ' <1
1,2-Dichloroethane <1 <1 <1 <1 < <1
Trichloroethene ) 09J 08J <1 <1 <1 <1
1,2-Dichioropropane <1 <1 <1 <1 <1 <1
Bromodichioromethane <1 <1 <1 <1 <1 <1
2-Chioroethytvinylether <1 <1 <1 <t <1 <1
cis-1,3-Dichloropropene <1 <1 <1 <1 <1 <1
4-Methyi-2-pentancne <5 <1 <5 <S <5 <5
Toluene 08 J 1.0 07J 5.7 <t 08 J
trans-1,3-Dichloropropene <1 <1 <t <1 <1 <1
1,1,2-Trichloroethane <1 <1 <1 <1 <1 : <1
Tetrachloroethene 14 15 <1 <1 <t <1
2-Hexanone R’ . R <5 R <5 R
Dibromochioromethane <1 <t <1 <1 <1 <1
Chlorobenzene 5.2 53 <1 <1 <1 <1
Ethylbenzene <1 ’ <1 <1 <1 <1 <1
meta and/or para-Xylene <1 <1 <1 ' <1 <1 0.1J
ortho-Xylene <1 <1 <1 <1 <1 <1
Styrene <1 <1 <1 <1 <1 <1
Bromoform < <1 <1 <1 <1 <1
Trichlorofluoromethane <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane <1 <{ <1 <1 <1 <1
Total VOCs: 158 16.8 1.9 6.5 0 0.8

ug/ll  Micrograms per liter.
VOCs Volatile organic compotunds.

J - Estimated value.

B Compound was also detected in the associated method blank.
R Unusable value.

VOC-MISC .XLS

GERAGHTY & MILLER. INC.
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Table 3-2. Concentrations of Volatile Orgahic Compounds Detected in Groundwater Samples Collected from Monitoring Weils
During the Second Operable Unit Remedial Investigation, Syosset Landfill, Syosset, New York.

RB-11i RB-111
Sampie ID: RB-11l (Rep-1) RB-111 (Rep-1) RB-11D RB-11D
Sampie Date: 11/3/93 11/3/93 11/30/93 11/30/93 11/3/93 11/30/93
Parameter
{concentrations in ug/L)
Dichlorodifiuoromethane 16 J 16 J 26J 279 <1 <1 J
Chloromethane <1 <1 <1 <1 <1 <|
Vinyl chioride <1 <1 <1 <1 <1 <1
Bromomethane <t <1 <1 <{ <t <1
Chioroethane <1 <1 <t <1 o< <1
1,1-Dichloroethene ' 1.2 1.3 1.6 1.5 <1 <1
Acetone <19 J <14 J <64 J <46 J R <38 J
" Carbon disulfide <1 <1 <t J <1J <t <1J
Methylene chioride <2 <2 <2 <2 . <2 <2
trans-1,2-Dichloroethene <i <1 <1 <t <1 . <1
1,1-Dichloroethane 10 10 13 13 <1 <1
2-Butanone R R R R R R
cis-1,2-Dichloroethene 28 2.9 2.1 2.2 <1 <1
Chloroform < <1 <1 <1 <t <1
1,1,1-Trichloroethane 34 34 4.8 4.9 <1 <1
Carbon tetrachloride ’ <] <1 <1 <1 <1 <t
Benzene <1 <1 . <1 <1 <1 <1
1,2-Dichloroethane ' <1 <1 <1 <1 <1 <1
Trichloroethene 3.0 3.0 3.9 4.0 <1 <1
1,2-Dichloropropane <1 <1 <1 <1 <1 <1
Bromodichioromethane <1 <t <1 <1 <1 <1
2-Chiloroethytvinylether <1 <1 <1 <1 <1 <1
cis-1,3-Dichloropropene <1 <1 <1 <1 <1 <1
4-Methyl-2-pentanone <§ <$ - <§ <5 <5 <§
Toluene 06J 08J 03J 03J 1.2 04 J
~ trans-1,3-Dichloropropene <1 <1 <1 <1 <1 <t
1,1,2-Trichloroethane <1 <1 <1 <1 <1 <1
Tetrachloroethene 19 18 23 23 <1 <1
2-Hexanone <5 <5 R R <5 R
Dibromochloromethane <1 <1 <1 <1 <1 <1
Chlorobenzene <1 <1 <1 <t <1 <1
Ethyibenzene <1 <1 <1 <1 <1 <1
meta and/or para-Xylene ) <1 <1 <1 <1 01J <1
ortho-Xylene <1 <1 <1 <1 <1 <1
Styrene <1 <1 <1 <1 <t <1
Bromoform <1 <1 <1 <1 <1 <1
Trichlorofluoromethane <1 <1 09 J 09J <1 <{
'1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1 <1
Total VOCs: 418 418 §2.2 528 1.3 04

ug/ll  Micrograms per liter.

. VOCs Volatile organic compounds.

J Estimated value.
B Compound was aiso detected in the associated method blank.
R Unusable value.

VOC-MISC.XLS

GERAGHTY & MILLER. INC.
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Table 3-2. Concentrations of Volatile Organic Compounds Detected in Groundwater Samples Callected from Monitoring Weills

During the Second Operable Unit Remedial investigation, Syosset Landfill, Syosset, New York.

Page 8 of 12

RW-12 RW-12i
Sample ID: RW-121 (Rep-3) RW-121 (Rep-3) RW-12D RW-12D
Sample Date: 11/5/93 11/5/93 12/2/93 12/2/93 11/5/93 12/2/93
Parameter
{concentrations in ug/L)
Dichlorodiflucromethane <2 <2 <5 <5 <1 <1
Chioromethane <2 <2 <5 <5 <1 <t
Vinyl chioride <2 <2 08 J <5 9.2 17
Bromomethane <2 <2 <5 . <5 <1 <1
Chioroethane <2 <2 <5 <5 <1 <1
1,1-Dichioroethene 13 15 26 27 <1 <1
Acetone R R <130 J <130 J <29 <21
Carbon disulfide <2J <2J <5 J <5J <1 <1
Methyiene chioride <2 <4 <10 <12 <2 <2
trans-1,2-Dichioroethene <2 <2 <5 <5 <1 <1
1,1-Dichloroethane 1" 13 17 17 <1 0.3
2-Butanone R R R R R R
cis-1,2-Dichloroethene 5.2 8.7 6.7 5.9 2.6 23
Chloroform <2 <2 <5 <5 <13 <14
1,1,1-Trichioroethane 40 40 78 75 <1 <1
Carbon tetrachioride <2 <2 <5 <5 <1 <1
Benzene <2 <2 08 J 05J 04 0.9
1,2-Dichloroethane <2 <2 <5 <5 <1 <1.8
Trichloroethene 6.2 6.3 9.8 9.9 0.9 1.1
1,2-Dichioropropane <2 <2 <5 . <5 <1 1.0
Bromodichloromethane <2 <2 <5 <5 <1 <1
2-Chloroethylvinylether <2J <2J <5 <5 <1 <1
¢cis-1,3-Dichloropropene <2 <2 <5 <5 <1 <1
4-Methyl-2-pentanone <10 <10 <25 . <25 <5 <5
Toluene <2 <2 13 12 0.7 6.6
trans-1,3-Dichloropropene <2 <2 <5 <5 <1 <1
1,1,2-Trichloroethane <2 <2 <5 ‘<5 <1 <1
Tetrachloroethene 68 7 110 110 2.6 2.4
2-Hexanone R R R R R R
Dibromochloromethane <2 <2 <5 <5 <1 <1
Chlorobenzene 1.1J 1.3J 09J 08 J <1 0.3
Ethylbenzene <2 <2 <5 <5 <1 <1
meta and/or para-Xylene <2 <2 <5 <5 <1 <1
ortho-Xylene <2 <2 <5 ‘ <5 <1 <1
Styrene <2 <2 <5 <5 <1 <1
Bromoform <2 <2 <5 <5 <1 <1
Trichiorofluoromethane <2 <2 1.2J 12J <1 <1
1,1,2,2-Tetrachioroethane <2 <2 <5 <5 <1 <1
Total VOCs: 144.85 1523 259.7 259.4 164 31.9

ug/l  Micrograms per liter.
VOCs Volatile organic compounds.

J Estimated value.

B Compound was also deteoted in the associated method blank.

R Unusable value.

VOC-MISC.XLS

GERAGHTY & MILLER. INC.
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Table 3-2. Concentrations of Votatile Organic Compounds Detected In Groundwater Samples Collected from Monitoring Wells
‘ During the Second Operable Unit Remedial investigation, Syosset Landfill, Syosset, New York.

Sample iD:  Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank
Sampie Date: 111793 11/2/93 11/3/93 11/4/93 11/5/93 11/29/93
Parameter
{concentrations in ug/L)
Dichlorodifluoromethane <1 <1 <1 <1J <1 J 04J
Chloromethane <1J <1J <1 <1 <1 <1
Vinyl chloride <1 <1 <t <1 <1 ' <1
Bromomethane <1J <t J <1 <1J <1 <1
Chloroethane <1 <1 <1 <1 <1 <1
1,1-Dichloroethene <1 <1 <1 <1 <1 <1
- Acetone 28 JB 34 JB 14 JB 14J 38 J 33J
Carbon disulfide <t <1 <1 <1 <1 <1J
Methylene chioride 28 JB 1JB 04 JB 04 JB 05 JB 27 J8
trans-1,2-Dichloroethene <] <{ <1 <1 <{ <1
1,1-Dichloroethane <t <1 <1 <1 <1 <1
2-Butanone R R R R R R
cis-1,2-Dichioroethene <1 <1 <1 <1 <1 <1
Chiloroform 09 J 1.1 08J 10B 0.8 JB 0.8 JB
1,1,1-Trichioroethane <1 <1 <1 <1 <1 <1
Carbon tetrachloride <1 <{ <’ <1 <1 <1
Benzene <1 <t <1 <1 <1 <1
1,2-Dichloroethane <t <1 <1 <1 <1 <1
Trichloroethene <1 <1 <1 <1 <1 <1
1,2-Dichloropropane <1 <1 <1 <1 <1 <1
Bromodichioromethane <1 <1 <1 <1 < <t
2-Chioroethylvinylether <1 <1 <1 <1 <1 <1
cis-1,3-Dichloropropene <1 <1 <1 <1 <1 <1
4-Methyt-2-pentanone ’ <5 <5 <5 <5 <5 <5
Toluene 02J <1 <1 <1 <1 <1
trans-1,3-Dichloropropene <1 <1 <1 <1 <1 <1
1,1,2-Trichloroethane <1 <1 <1 <1 <1 <t
Tetrachloroethene <1 <1 <1 <1 <1 <1
2-Hexanone R R <5 <5 <5 R
Dibromochioromethane <1 <{ <1 <1 <1 <1
Chiorobenzene <1 <1 <1 <1 <1 <1
Ethylbenzene <1 <1 <1 <1 <1 <1
meta and/or para-Xylene <1 <1 <1 <1 <1 <1
ortho-Xylene <1 <1 . <t <1 <1 <1
Styrene ’ <1 <1 <1 <1 <1 <1
Bromoform <1 <1 <1 <1 <1J <1
Trichlorofluoromethane <{ < <1 <1 <1 04 J
1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1 <{
Total VOCs: 31.9 36.1 18.2 154 36.3 373

ug/llL  Micrograms per iiter.

VOCs Volatile organic compounds.

J Estimated value.

B Compound was also detected in the associated method blank.
R Unusable value.

VOC-MISC.XLS
GERAGHTY & MILLER, INC.
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Table 3-2. Concentrations of Volatile Organic Compounds Detected in Groundwater Samples Collected from Monitoring Wells

During the Second Operable Unit Remedial investigation, Syosset Landfill, Syosset, New York.

Sampile ID: Trip Blank Trip Blank Trip Blank Trip Blank

Sample Date: 11/30/93 12/1/93 12/2/93 12/3/93
Parameter
(concentrations in ugi)
Dichlorodifiuoromethane 04J <1 <1 <1
Chloromethane <1 <1 <1 <1
Vinyl chioride <1 <1 <1 <1
Bromomethane <1 < <1J <1
Chloroethane <1 <{ <t J <1
1,1-Dichioroethene <{ <1 <1 <1
Acetone 30J 14 JB 24J 50 JB
Carbon disulfide o<1 <1 <1 J <1
Methylene chioride 0.5 JB 08 JB 0.7 JB 0.7 JB
trans-1,2-Dichioroethene <1 <1 - < <1
1,1-Dichloroethane <1 <1 <1 <1
2-Butanone R R R R
cis-1,2-Dichioroethene <1 <1 <1 <1
Chloroform 128B 10B 0.8 JB 0.9 JB
1,1,1-Trichloroethane <t <1 <{ <1
Carbon tetrachloride <1 <1 <1 <1
Benzene <1 <1 <1 <1
1,2-Dichloroethane 10 <1 08 J 1.8
Trichloroethene <t <1 <1 <1
1,2-Dichloropropane <1 <1 <1 <1
Bromodichloromethane <1 <1 <1 <1
2-Chioroethytvinylether <1 <1 <1 <1
cis-1,3-Dichloropropene <1 <1 <1 <1
4-Methyt-2-pentanone <5 <5 <5 <5
Toluene <1 <1 <1 <1
trans-1,3-Dichloropropene <1 <1 <1 <1
1,1,2-Trichloroethane <{ <1 <1 <1
Tetrachloroethene <1 <t <1 <1
2-Hexanone R R R R
Dibromochloromethane <1 <1 <1 <1
Chlorobenzene <1 <1 <1 <
Ethylbenzene <1 <1 <t <1
meta and/or para-Xylene <1 <1 <1 <1
ortho-Xylene <1 <1 <1 <1
Styrene <1 <1 <1 <1
Bromoform <1 <1 <1 <1
Trichlorofiuoromethane <1 <1 <1 <1
1,1,2,2-Tetrachloroethane <1 <1 <1 <1
Total VOCs: 33.1 158 264 53.1

ug/L  Micrograms per liter.
VOCs Volatile organic compounds.

B Compound was aiso detected in the associated method blank.

J Estimated vaiue.
R Unusgble value.
'VOC-MISC.XLS

GERAGHTY & MILLER. INC.
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Table 3-2. Concentrations of Volatile Organic Compounds Detected in Groundwater Samples Collected from Monitoring Wells

. During the Second Operable Unit Remedial Investigation, Syosset Landfill, Syosset, New York.
Sample ID:  Field Blank Field Blank Field Blank Field Blank Field Blank Field Blank
Sampile Date: 11/1/93 11/2/93 11/3/93 11/4/93 11/5/93 11/29/93
Parameter
concentrations in u
Dichlorodifluoromethane <1 <1 <1 1.0J <1J 04 J
Chloromethane <1J <1J <1 04 J <1 <1
Vinyl chloride <1 <1 <1 <1 <1 <1
Bromomethane <1 J <14, <1 <1 J <1 <1
Chloroethane <1 <1 <t <1 <1 <1
1,1-Dichicroethene <1 <1 <1 <1 <1 <1
Acetone . 19JB 21.JB 12 JB 55 J 29 J 32J
Carbon disulfide <1 <1 <1 <1 <1 <1 J
Methylene chloride 43 JB 08 JB 0.5 JB 03 JB 0.5 JB 2.7 BJ
trans-1,2-Dichioroethene <1 <1 <1 <1 <1 <1
1,1-Dichloroethane ’ <1 <1 <1 <4 <1 <1
2-Butanone R R R R R R
cis-1,2-Dichloroethene <1 <1 <1 <1 <1 <1
Chioroform 11 1.1 09J. 1.2B 1.0B 0.7 JB
1,1,1-Trichloroethane <{ <1 <1 <1 <1 <1
Carbon tetrachloride <1 <1 <1 <1 <1 ] <1
Benzene <1 <1 <1 <1 RS | ) <t
1,2-Dichloroethane <1 04J <1 04J <1 08 J
Trichioroethene <1 <1 <1 <1 <1 <1
1,2-Dichloropropane <t <1 <1 <1 <1 <t
Bromodichloromethane <1 <1 <1 <t <1 <1
2-Chloroethylvinylether <1 <1 - <1 <1 <1 <t
. cis-1,3-Dichloropropene <1 <t <1 <1 <1 <1
4-Methyl-2-pentanone <5 - <5 <5 63 <5 <5
Toluene <1 <1 <1 <t <1 <1
trans-1,3-Dichloropropene <1 <1 <1 <1 <1 <1
1,1,2-Trichloroethane <1 <1 <1 : <1 <1 : <{
Tetrachloroethene <{ <1 <t <t <1 <1
2-Hexanone R . R <5 <5 <S R
Dibromochioromethane <1 < <1 <1 <1 <1
Chlorobenzene <1 <1 < <1 <1 <1
Ethylbenzene <t <1 <1 ) <1 <1 <1
meta and/or para-Xylene <1 <1 <1 <1 <1 <1
ortho-Xylene : <1 <1 <1 - <1 . <1 <1
Styrene ) <1 <1 <1 <1 <1
Bromoform o<t <1 <t <1 <1J <1
Trichlorofluoromethane <1 <t <1 <1 <1 02J
1,1,2,2-Tetrachloroethane <1 <1 <1 06 J <1 <1
Total VOCs: 244 23.3 134 64.2 305 ' 36.8

ug/lt  Micrograms per liter.
VOCs Volatile organic compounds. .
J Estimated value. ‘ =

B Compound was also detected in the associated method blank.
R Unusable value.
VOC-MISC.XLS

GERAGHTY ¢« MILLER.INC.



Table 3-2. Concentrations of Volatile Organic Compounds Detected in Groundwater Samples Collected from Monitoring Wells

During the Second Operable Unit Remedial Investigation, Syosset Landfill, Syosset, New York.

Page 12 0of 12

Field Blank

Sampile ID:  Field Blank Field Blank Field Blank

Sampile Date; 11/30/93 12/1/93 12/2/93 12/3/93
Parameter
{concentrations in ug/L)
Dichlorodifluoromethane 04J <1 <1 <1
Chloromethane < <1 <1 <1
Vinyl chioride <1 <1 <1 <1
Bromomethane <1 <1 <1 <1
Chloroethane <t <1 <1 <
1,1-Dichioroethene <1 <1 <1 <1
Acetone 4 31J8 34 J8 34 JB
- Carbon disulfide <t J <1 <1 <1
Methylene chioride 28 JB 2.1J8 24 J8 218B
trans-1,2-Dichloroethene <1 <1 <1 <
1,1-Dichloroethane <1 <1 <t <1
2-Butanone R R R R
cis-1,2-Dichioroethene <1 <1 <1 <1
Chloroform 0.7 JB 0.8 JB 0.9 JB 0.8 JB
1,1,1-Trichloroethane <1 <1 <1 <1
Carbon tetrachloride <1 <1 <1 <1
Benzene <t <1 <1 <1
1,2-Dichloroethane 1.2 08J 08 J <1
Trichloroethene <1 <1 <1 <1
1,2-Dichloropropane <1 <1 <1 <1
Bromodichloromethane <1 <t <1 <1
2-Chloroethytvinylether <1 <1 <1 <1
cis-1,3-Dichloropropene <1 <1 <1 <1
4-Methyl-2-pentanone <5 <5 <5 <5
Toluene <1 <1 0.2J <1
trans-1,3-Dichloropropene <1 <1 <1 <t
1,1,2-Trichioroethane <1 <1 <1 <1
Tetrachloroethene - <1 <1 <1 <1
2-Hexanone R R R R
Dibromochioromethane <1 <4 <1 <1
Chlorobenzene <1 <1 <1 <1
Ethyibenzene <1 <t <1 <1
meta and/or para-Xylene <1 <1 <1 <1
ortho-Xylene "<t <1 <1 <1
Styrene <1 <1 <1 <1
Bromoform <{ <1 <1 <1
Trichlorofiuoromethane <1 <t <1 <1
1,1,2,2-Tetrachloroethane <{ <1 <1 <1
Total VOCs: 49.1 347 38 36.9

ug/l.  Micrograms per liter.

VOCs Volatile organic compounds.
J Estimated value.

B Compound was also detected in the associated method blank.

R Unusable value.

VOC-MISC.XLS

GERAGHTY & MILLER.INC.
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.
Sample ID: SY-1 SY-1 SY-1 SY-1 SY-1D SY-1D SY-1D SY-1D
Sample Date: 11/3/93 11/3/93 11/30/93 11/30/93 11/4/93 11/4/93 12/1/93 12/1/93
Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Parameter .
(concentrations in ug/L) MCL (a)
Antimony 6 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0
Arsenic 50 17.4 BJ - 185 239 22,6 <1.0J <1.0 <1.01 <1.0
Barium 1,000 78.6 B 86.6 B 88.4 BJ 102 B 57.0B 56.6 B 62.2 BJ 692 B
Beryllium 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Chromium 50 18.6 J <3.0J 18.7 <30 . <3.0 <3.01J <3.0 <3.0
Copper 1,000 29.0 89B 95 B <7.0 <7.0 <7.0 <7.0 <7.0
Iron 300 80,000 20,400 79,900 23,000 152 <87.0 <87.0 <87.0
Lead 50 13.1 <2.01J 951 <2.0 <2.0 <2.0 <2.0 <2.0
Mercury 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 °
Nickel 100 268 B <11.0 112 B ‘174 B <11.0 <11.0 <11.0 12.1 B
Potassium NS 5,090 4,490 B 4,540 BJ 4,750 B 10,600 10,600 10,700 11,000
Selenium 10 <201 <2.0 <201} <2.0 <2017 <201 <2.0]J <2.0
Silver 50 28B <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Sodium 20,000 20,100 20,800 23,000 23,600 180,000 179,000 192,000 J 190,000
Thallium 2 <1017 <1.0 <1.0J _ <1.0 <1.0 <1.07J <1.0J <1.017J
Zinc 5,000 393 21.2 R 235 119B 116 B 148 B 29.2
ug/L Micrograms per liter.
B Analyte concentration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value. '
R Unusable value.
NS No standard.
(a) Federal or State Drinking Water Standard (lowest value used), in micrograms per liter.
MCL Maximum Contaminant Level.

g:\aproiect\Lockesba\NYOOZS.OSS\data\MET-MISC.XLS GERAGHTY & MILLER, INC.
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York. ' ' '
Sample ID: SY-2R SY-2R SY-2R SY-2R SY-2D SY-2D SY-2D SY-2D
Sample Date: 11/2/93 1172/93 12/3/93 12/3/93 11/2/93 11/2/93 12/3/93 12/3/93
Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Parameter
(concentrations in ug/L) MCL (a)
Antimony 6 364 B <21.0 243 B <21.0 <21.0 <21.0 <21.0 <21.0
Arsenic 50 <1.0J <1.0 <1.0 <1.0 <1.07J <1.0 <1.0 <1.0
Barium 1,000 642 B 884 B 503 B 49.2 B 570B 578 B 48.7 B 376 B
Beryllium 4 7.8 25B 14B 1.2 B <1.0 <1.0 <1.0- <1.0
Cadmium 5 <2.0 <2.0 <2.0 20B 288 <2.0 <2.0 248
Chromium 50 16.2 - <3013 3.7BJ <3.01 <3.0 <3.01J 6.4 BJ <3.07J
Copper 1,000 245 B <70 <7.0 ' <7.0 126 B <1.0 <7.0 <7.0
Iron 300 20,600 1,770 2,060 383 264 <87.0 R <87.0
Lead 50 128 <2.0 11.11 ‘1.7 B <2.0 <2.0 1.8 B) <1.0
Mercury . 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Nickel 100 91.1 - 218B 163 B <11.0 <11.0 <11.0 <11.0 <110
Potassium NS 18,700 18,200 19,800 18,200 13,200 712,600 - 12,600 12,600
Selenium 10 <201} <201 <2.0 <2.0 <2.01J <20 - <2.0 <2.0
Silver 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Sodium 20,000 239,000 232,000 227,000 204,000 70,500 66,600 65,000 62,500
Thallium 2 <1.01} <1.0 <1.03J <1.07J <1.07J <1.0]J <1.0]) <1.0J
Zinc ’ 5,000 115 48.6 299 ] 297 11.5B 103 B 29.1) 247
ug/L Micrograms per liter. N
B Analyte concentration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value.
R Unusable value.
NS No standard. )
(a) Federal or State Drinking Water Standard (lowest value used), in micrograms per liter.
MCL Maximum Contaminant Level.
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
.Syosset Landfill, Syosset, New York.
N
Sample ID: SY-3 SY-3 SY-3 SY-3 . SY-3D SY-3D SY-3D SY-3D
Sample Date: 11/2/93 11/2/93 12/3/93 12/3/93 11/2/93 11/2/93 12/3/93 12/3/93
Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Parameter R
(concentrations in;uglL) MCL (a)
Antimony 6 91.8 <21.0 3578 36.7B <21.0 <21.0 <21.0 <21.0
Arsenic 50 414 15.0 75.1 474 94.7 ) 898 102 25B
Barium 1,000 237 110 B 213 186 B 162 B 101 B 153 B 112 B
Beryllium 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 248B
Chromium 50 313 <3.0] 55 BJ) <3.0J 73 B) <3.0) <3.0J <3.0J
Copper 1,000 80.1 <7.0 154 B <7.0 104 40.8 4.9 83 B
Iron 300 295,000 2,550 70,100 7,900 34,700 ’ 1,810 23,300 728
Lead 50 62.8 <2.07J 33.0) <1.0 10.7 <2.0 88) <1.0
Mercury 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Nickel 100 242 B <11.0 <11.0 <11.0 <11.0 178 B 149 B <11.0
Potassium NS 70,500 68,000 73,600 66,600 131,000 132,000 142,000 132,000
Selenium 10 <2.01} <2.0 <2.0 <20 <2.01 <2.0]J <2.0 <20
Silver 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Sodium 20,000 99,100 98,400 124,000 116,000 194,000 198,000 211,000 196,000
Thallium 2 <1.0J <1.07J <1.0J <1.01J <1.0J <1.01} <1.0}J <1.0J
Zinc 5,000 181 165 B 924 ] 33.0 76.5 233 66.0 J 372
ug/L Micrograms per liter.
B Analyte concentration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value.
R Unusable value.
NS No standard.
(a) Federal or State Drinking Water Standard (lowest value used), in micrograms per liter.
MCL Maximum Contaminant Level.
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.
Sample ID: SY-3DD SY-3DD SY-3DD SY-3DD SY4 SY-4 SY-4 SY4
Sample Date: 11/1/93 11/1/93 11/29/93 11/29/93 11/2/93 11/2/93 12/3/93 12/3/93
Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Parameter
(concentrations in ug/L) MCL (a)
Antimony 6 2508B <21.0 <21.0 i <21.0 231 8B 383 B 2108 <21.0
Arsenic 50 <1.0J <1.0 <1.0J <1.0 9.4 BJ 52B 10.3 59B
Barium 1,000 <2.0 <2.0 25B 113 B 129 B 116 B 128 B 127 B
Beryllium 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Chromium 50 <3.0 <3.0J 94 B <3.0 78 B <3.0J 53 BJ <3.0J
Copper 1,000 R R 20.1B <7.0 63.7 <7.0 61.9 <17.0
Iron 300 1,030 <87.0 564 <87.0 41,200 9,810 45,900 8,910
Lead 50 75 <2.0J 278B <2.0 243 <2.07J 654 ) <1.0
Mercury 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Nickel 100 146 B <11.0 3428 164 B <11.0 <11.0 16.0 B <11.0
Potassium NS 869 B <473 823 B 1,030 B 27,800 26,500 27,600 27,700
Selenium 10 <2073 <2.0 <2017 <2.0 <2.01J <2017 <2.0° <2.0
Silver 50 23B <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Sodium 20,000 7,530 5,780 4,760 B 4,730 B 117,000 118,000 115,000 112,000
Thallium 2 <1.01J <1.0 <1.0J <1.0 <1.01J <1.0J <1.07J <1.07J
Zinc 5,000 160 729 R 524 99.9 131 B 147 ) 315
ug/L Micrograms per liter.
B Analyte concentration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value. '
R Unusable value.
NS No standard.
(a) Federal or State Drinking Water Standard (lowest value used), in micrograms per liter.
MCL Maximum Contaminant Level.
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York. '
Sample ID: SY-6 SY-6 SY-6 SY-6 SY-6D SY-6D SY-6D SY-6D
Sample Date: 11/5/93 11/5/93 12/2/93 12/2/93 11/1/93 11/1/93 11/29/93 11/29/93
Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Parameter :
(concentrations in ug/L) MCL (a)
Antimony 6 T <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0
Arsenic 50 <1.0 <1.0 <1.0 <1.0 1.2 B) <1.0 <1.0J <1.0
Barium 1,000 596 B 750 B 916 B 916 B 418 B 524 B 37.7 BJ 4.6 B
Beryllium 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 5 <2.0 23B <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Chromium 50 <3.0 <3.0 <3.01J <3.01J 23.91J <3.0]J <3.0 <3.0
Copper 1,000 168 B <7.0 385 <7.0 R R 76 B <17.0
Iron 300 R 399 22,200 173 3,280 961 985 939
Lead 50 14.0 ] <2.0] 215 ) <10 15 <2.0 <207 <2.0
Mercury 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Nickel 100 <11.0 <11.0 <11.0 <11.0 126 B <11.0 143 B <11.0
Potassium NS 1,330 B 1,640 B 1,800 B 1,660 B 2,080 B 676 B 2,030 B 2210 B
Selenium 10 <2.07J <2.0 <2.0 <2.0 <2.0) <201} <201 <2.0
Silver 50 <2.0 <20 <2.0 <2.0 398 <2.0 <2.0 <20
Sodium 20,000 38,900 J 49,100 J 38,200 38,200 50,100 50,400 50,900 51,200
Thallium 2 - <107 <101} <1.0J <1.0J <1.01J <1.0J <1.0J <1.0
Zinc 5,000 347 ) 235) 611 ] 183 524 553 R 20.8
ug/L Micrograms per liter.
B Analyte concentration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value.
R Unusable value.
NS No standard.
(a) Federal or State Drinking Water Standard (lowest value used), in micrograms per liter.
MCL Maximum Contaminant Level.
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Welis During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.
Sample ID: SY-7 SY-7 SY-7 SY-7 SY-8 SY-8 SY-8 SY-8
Sample Date: 11/4/93 11/4/93 12/2/93 12/2/93 11/4/93 11/4/93 12/1/93 12/1/93
Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Parameter
(concentrations in ug/L) MCL (a)
Antimony 6 278 B 468 B 344B 252 B <21.0 <21.0 255 B <21.0
Arsenic 50 34B 1.2 B 70B 1.7B <1.0 <1.0 <1.01J <1.0
Barium 1,000 171 B 146 B 179 B 179 B 68.6 B 744 B 65.9 BJ 829B
Beryllium 4 <1.0 <1.0 <1.0 15B <1.0 <1.0 <1.0 <1.0
Cadmium 5 <2.0 <2.0 <20 <2.0 <2.0 <2.0 <2.0 <2.0
Chromium 50 28.2 <3.0 499 ) <3.0J <3.0 <3.0 <3.0 44 B
Copper 1,000 86.1 95 B 134 <7.0 <7.0 <7.0 <7.0 <7.0
Iron 300 R 77,800 181,000 71,200 R 2,540 2,450 2,480
Lead 50 3791) <2.01J 219) <1.0 6.0) <2.01J <2.0 <2.0
Mercury 2 0.77 <0.20 0.31 <0.20 <0.20 <0.20 <0.20 <0.20
Nickel 100 22.1B <11.0 69.6 141 B " <110 <11.0 " 168 B <11.0
Potassium NS 1,650 B 1,560 B 2,280 B 1,940 B 4,740 B 5,110 5,420 5,790
Selenium 10 <201 <2.0 <2.0 <2.0 <2.07J <2017 <2.01J <2.0
Silver 50 <2.0 <2.0 <2.0 <2.0 <20 <2.0 <2.0 <20
Sodium 20,000 110,000 118,000 173,000 175,000 26,800 29,000 29,300 J 29,100
Thallium 2 <1.01]J <1.0J <1.0]J 1.8 BJ <1.0J <1.0J <1.01J <1.01]
Zinc 5,000 529 ) 174 ) 389 J 139 1,840 J 1,970 ) 1,900 1,940
ug/L Micrograms per liter.
B Analyte concentration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value.
R Unusable value.
NS No standard.
(a) Federal or State Drinking Water Standard (lowest value used), in micrograms per liter.
MCL Maximum Contaminant Level.
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,

Syosset Landfill, Syosset, New York.

Page ! of 15

Sample ID: : SY-9 sY-9 SY-9 SY-9 PK-10S PK-10S PK-10S PK-10S
Sample Date: ’ 11/1/93 11/1/93 11/29/93 11/29/93 11/4/93 11/4/93 12/1/93 12/1/93_
Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Parameter
(concentrations in ug/L) MCL (a)
Antimony 6 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0
Arsenic . 50 393 19.4 2671 19.1 19B 1.1B 35B) <1.0
Barium 1,000 144 B 159 B 155 BJ 828 B 385B 3208 36.3 B) 528 B
Beryllium 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Chromium 50 233 <3.0) 247 <3.0 <3.0 <3.0 <3.0 <3.0
Copper 1,000 R R 160 <7.0 388 <7.0 8.1B <70
Iron 300 27,300 6,480 24,400 5,340 R 682 5,380 694
Lead 50 58.8 <2.0 41.8 <2.0 10.1 ] <2.0J 6.2 <2.01]
Mercury 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Nickel 100 - 222B <11.0 23.1B <11.0 250B 176 B 175B 11.1 B
Potassium NS 3,120 B 2,000 B 3,550 B 2,130 B 1,010 B 986 B 1,900 B 1,500 B
Selenium 10 <201 <2.0 <2.0J <2.0 <20 <2013 <2.0]J <2.0
Silver 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20
Sodium : 20,000 25,900 J 30,400 J 27,600 J 32,500 J 19,400 20,900 20,500 20,900
Thallium 2 <1t.0J <1.0J <1.0]J <1.0 <1.0J <1.0J <1.0J <1.0J
Zinc 5,000 227 81.6 219 67.9 178 J 155 ) 433 ) 53.8 )
ug/L Micrograms per liter.
B Analyte concentration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value. ‘
R Unusable value.
NS No standard.
(a) Federal or State Drinking Water Standard (lowest value used), in miérograms per liter. .
MCL Maximum Contaminant Level.
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.
Sample ID: PK-10I  PK-10I (Rep-2) PK-10I  PK-10I (Rep-2) PK-101 PK-10I (Rep-2) PK-10I PK-10I (Rep-2)
Sample Date: 11/4/93 11/4/93 - 11/4/93 11/4/93 12/1/93 12/1/93 12/1/93 12/1/93
) Total Total Dissolved Dissolved Total Total Dissolved Dissolved
Parameter
kconcenlrations inug/L) MCL (a)
Antimony 6 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0
Arsenic 50 <1.0 <1.0 <1.0J <1.0]J <1.0J <1.0J <1.0 <1.0
Barium 1,000 548 B 60.8 B 522 B 548 B 65.4 BJ 65.4 BJ 648 B 679 B
Beryllium 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 5 <2.0 <2.0 <20 <2.0 <2.0 <2.0 <2.0 <2.0
Chromium 50 <3.0 <3.0 <3.0 <3.0 378B 46 B <3.0 <3.0
Copper 1,000 99 B 130 B 13.7B 16.8 B <1.0 <7.0 <7.0 <17.0
Iron 300 R R <87.0 <87.0 474 473 <87.0 143
Lead 50 381) 38 2.6 B 28 BJ 32 33 <2.0 <2.0
Mercury 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Nickel 100 <11.0 <11.0 <11.0 12.7B 164 B 16.8 B 150 B <11.0
Potassium NS 46,100 50,600 47,300 50,800 53,400 53,500 50,400 52,400
Selenium 10 <2.01J <2073 <2.01J <2.0J <2.0]J <2.01J <2.0 <2.0
Silver 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
‘Sodium 20,000 176,000 193,000 179,000 189,000 235,000 J 237,000 J 220,000 229,000
Thallium 2 <1.0J <1.07J <1.0J <1.0}J <1.07J <1.01J <1.0]J <1.01]
Zinc 5,000 58.7 ) 758 63.0) 65.7) 42.6 40.8 228 25.0
ug/L Micrograms per liter.
B . Anal)"tebconcentmtion is between the instrument detection limit and the contract required quantitation limit.
J Estimated value.
R Unusable value.
NS No standard. ]
(a) Federal or State Drinking Water Standard (lowest value used), in micrograms per liter.
MCL Maximum Contaminant Level.
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,

Syosset Landfill, Syosset, New York.

Pgof 15

Sample ID: PK-10D PK-10D PK-10D PK-10D RB-118 RB-118 RB-118 RB-11S
Sample Date: 11/4/93 11/4/93 12/1/93 12/1/93 11/3/93 11/3/93 11/30/93 11/30/93
) Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Parameter
(concentrations in ugAL) MCL (a)
Antimony 6 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0
Arsenic 50 9.7B 98 B 63B 70B <1.0J <1.0 <1.01J <1.0
Barium 1,000 30B 20B 42 B 10.6 B 86B 9.0B 8.1 B 226B
Beryllium 4 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 5 <2.0 <2.0 20B <2.0 28BJ <2.0 <2.0 <2.0
Chromium 50 94 B 39B 35BJ) 3.5 BJ <3.0 <3.01] 86 B <3.0
Copper 1,000 <7.0 <7.0 <7.0 <7.0 1398B <7.0 <7.0 <7.0
Iron 300 R 112 179 <87.0 1130 175 1,270 114
Lead 50 34] <207 1.7 B) <1.0 26B <2.0 37 <2.0
Mercury 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Nickel 100 <11.0 <11.0 <11.0 <11.0 <11.0 <11.0 182 B <11.0
Potassium NS <473 586 B 853 B 974 B 1,140 B 790 B 1510 B 1,510 B
Selenium 10 <201} <2.0 <20 228 <2.07J <2.0 <2.01J <2.0
Silver 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Sodium 20,000 22,900 24,600 15,900 16,600 7,590 8,020 7,920 8,040
Thallium 2 <1.0J <1.01J <1.0}J <1.0 <1.0 <1.017 <1.01J <1.0
Zinc 5,000 64.8 ] 51.3] 5361 42.1 30.4 282 53.1 33.1
ug/L Micrograms per liter.
B Analyte concentration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value.
R Unusable value.
NS No standard.
(a) Federal or State Drinking Water Standard (lowest value used), in micrograms per liter.
MCL Maximum Contaminant Level. ’
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.

Page 10 of 15

Sample ID: RB-111 RB-111  RB-111 (Rep-1)  RB-11I (Rep-1) RB-111 RB-111 RB-11I (Rep-1) RB-111 (Rep-1)
Sample Date: 11/3/93 11/3/93 11/3/93 11/3/93 11/30/93 11/30/93 11/30/93 11/30/93
’ Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Parameter
(concentrations in ug/L) MCL (a)
Antimony 6 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0
Arsenic 50 <1.0J <1.0 <1.0J <1.0 <1.0J <1.0 <1.0)J <1.0
Barium 1,000 562 B 39.7B 584 B 349 B 67.2 BJ 71.7B 66.6 B) 69.83 B
Beryllium 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 5 2.0 B) <2.0 3.78B) <2.0 <2.0 <2.0 <2.0 <2.0
Chromium 50 15.5 <3.0J 14.0 <3.01] <3.0 <3.0 <3.0 <3.0
Copper 1,000 151 B <7.0 126 B <7.0 <7.0 <7.0 <7.0 <7.0
Iron 300 959 104 792 112 881 <87.0 759 <87.0
Lead 50 4.9 " 32 44 33 4.2 <2.0 42 <2.01]
Mercury - 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Nickel 100 <11.0 <11.0 146 B <11.0 218B 121 B 146 B 1398
Potassium NS 1,320 B 1,080 B 1,260 B 1,480 B 1,620 B 1,710 B 1,560 B 1,980 B
Selenium 10 <2.01J <207 <201 <2.0 <201 <2.0 <201] <2.0
Silver 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <2.0
Sodium 20,000 17,400 18,600 18,200 17,600 18,500 18,800 18,700 18,300
Thallium 2 <1.0 <1.0 <1.0 <1.0 <1.0] <1.0 <1.01] <1.0
Zinc 5,000 66.9 62.8 66.1 68.3 48.6 44.3 41.2) 45.6 J
ug/L - Micrograms per liter.
B Analyte concentration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value.
R Unusable value.
NS No standard.
(a) Federal or State Drinking Water Standard (fowest value used), in micrograms per liter.
MCL Maximum Contaminant Level.
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,

Syosset Landfill, Syosset, New York.

Pag' of 15

RB-11D

Sample ID: ' ) RB-11D RB-11D RB-11D RW-121 RW-12I (Rep-3) RW-121 RW-12I (Rep-3)
Sample Date: 11/3/93 11/3/93 11/30/93 11/30/93 11/5/93 11/5/93 11/5/93 11/5/93
Total Dissolved Total Dissolved Total Total Dissolved Dissolved
Parameter
(concentrations in ug/L) MCL (a)
Antimony 6 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 292 B <21.0
Arsenic 50 <1.0J <1.0 <1.0] <1.0 <1.0 <1.0 14 B <1.0
Barium 1,000 94 B 72 B 69B 245B 46.9 B 469 B 398 B 4S5 B
Beryllium 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Chromium 50 <3.0 <3.0]J 98B <3.0 68B 558 <3.0 70 B
Copper 1,000 139 B <7.0 <7.0 <7.0 <7.0 <7.0 <1.0 <7.0
Iron 300 975 <87.0 958 <87.0 R R <87.0 <87.0
Lead 50 4.6 <2.0 3.0 <2.0 45) 2.3 B) <201 <2.01]
Mercury 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Nickel 100 <11.0 <11.0 178 B 128 B <11.0 <11.0 <11.0 <11.0
Potassium NS <473 <473 787 B 1,210 B 8,100 J 8,110 ) 9,690 J 10,100 J
Selenium 10 <2.01J <2.0 <2.0) '<2.0 <2.01] <207 <2.0 <2.0
Silver 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Sodium 20,000 4,260 B 4,520 B 4,220 B 4810 B 53,500 J 52,100 J 59,500 J 60,900 J
Thallium 2 <1.0 <1.0 <1.0J <1.0 <1.01] <1.01] <1.0]J <1.0J
Zinc 5,000 41.2 372 R R 57.71) 57.1) 8.2) 76.2 )
ug/L Micrograms per liter.
B Analyte concentration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value.
R Unusable value.
NS No standard.
(a) Federal or State Drinking Water Standard (lowest value used), in micrograms per liter.
MCL Maximum Contaminant Level.

g:\aproject\Lockesba\NY00298.099\data\MET-MISC.XLS
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.

Page ‘!'of 15

Sample ID: RW-12I RW-12I (Rep-3) RW-12I  RW-12I (Rep-3) RW-12D RW-12D RW-12D RW-12D
Sample Date: 12/2/93 12/2/93 12/2/93 12/2/93 11/5/93 11/5/93 12/2/93 12/2/93
Total Total Dissolved Dissolved Total Dissolved Total Dissolved
Parameter i
(concentrations in ug/L) MCL (a)
Antimony 6 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0
Arsenic 50 1.5B 14 B 18B <1.0 <1.0 <1.0 <1.0 <1.0
Barium 1,000 540 B _5518B 47.7 B 482 B 4.9 B 183 B 75.2 B 498 B
Beryllium ) 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 5 <2.0 33B 248 <2.0 <2.0 <2.0 248B <2.0
Chromium 50 <3.01J <3.0)J 3.7B) <3.0]J 119 318B <3.0J 3.0 BJ
Copper 1,000 <7.0 <7.0 <70 <7.0 <7.0 <7.0 70B <7.0
Iron 300 . 320 342 <87.0 <87.0 R <87.0 : 552 - <87.0
Lead 50 2.8 B) 33 <1.0 <1.0 1.11) 2.7B) 7.1 ] <1.0
Mercury 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Nickel 100 <11.0 <11.0 <11.0 <11.0 <11.0 <11.0 <11.0 <11.0
Potassium NS 10,300 10,300 9,670 10,300 1,880 B 2,040 B 1,850 B 1,850 B
Selenium 10 <2.0 <2.0 <2.0 <2.0 8.4 BJ 54 54 57
Silver 50 <2.0 . <20 <2.0 <20 <2.0 <2.0 <20 <2.0
Sodium 20,000 60,800 62,000 57,800 ~ 60,300 55,700 55,000 66,500 65,000
Thallium 2 <1.0J <1.07J <1.0J <1.01 <1.01 <1.0J . <1.0J <1.0J
Zinc 5,000 48.9 ) 589 J 437 554 714 95.6 ) - 85617 78.4
ug/L Micrograms per liter.
B Analyte conceatration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value. '
R Unusable value.
NS No standard.
(a) Federal or State Drinking Water Standard (lowest value used), in micrograms per liter.
MCL Maximum Contaminant Level.

g:\aproject\Lockesba\NY0029.099\data\MET-MISC.XLS
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,

Syosset Landfill, Syosset, New York.

Page ! of 15

g:\aproject\Lockesba\NY0029.099\data\MET-MISC.XLS

Sample ID: Field Blank Field Blank Field Blank Field Blank Field Blank Field Blank Field Blank Field Blank
Sample Date: 11/1/93 11/1/93 11/2/93 11/2/93 11/3/93 11/3/93 11/4/93 11/4/93
Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Parameter
(concentrations in u§/L) MCL (a) X
Antimony 6 21.1 B <21.0 26,6 B <21.0 <21.0 233 B <21.0 <21.0
Arsenic 50 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Barium 1,000 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Beryllium 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 5 <2.0 <2.0 2.7 B) <2.0 2.8 BJ <2.0 <2.0 <2.0
Chromium 50 <3.0 <3.01] <3.0 <3.01 42 B <3017 <3.0 <3.0
Copper 1,000 28.6 250 163 B 86 B <7.0 <7.0 8.6 B <7.0
Iron 300 <87.0 <87.0 <87.0 <87.0 <87.0 <87.0 <87.0 <87.0
Lead 50 <2.0 <2.07J <2.0 <2.01J <2.0 <2.0 <2.0 <201}
Mercury 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Nickel 160 <11.0 <11.0 <11.0 <11.0 <11.0 <11.0 <11.0 <11.0
Potassium NS <473 <473 <473 <473 <473 <473 <473 <473
Selenium 10 <2.0 <2.0 <2.0 <20 <2.0 <2.0 <2.0]7] <2.0
Silver 50 21B 22B 318B <2.0 <2.0 <20 <2.0 <2.0
Sodium 20,000 <121 <121 <121 <121 <121 <121 <121 <121
Thallium 2 <1.0] <1.0 <1.0J <1.0 <1.0 <1.01J <1.0J <1.0J
Zinc 5,000 R R 146 B 126 B <4.0 1138 578B 1348
ug/L Micrograms per liter.
B Analyte concentration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value. ‘
R Unusable value.
NS No standard.
(a) Federal or State Drinking Water Standard (lowest value used), in micrograms per liter.
MCL Maximum Contaminant Level.
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.

Page L of 15

Sample ID: Field Blank Field Blank Field Blank Field Blank Field Blank Field Blank Field Blank Field Blank
Sample Date: 11/5/93 11/5/93 11729193 11/29/93 11/30/93 11/30/93 12/1/93 12/1/93
Total Dissolved Total . Dissolved Total Dissolved Total Dissolved
Parameter
(concentrations in ug/L) MCL (a)
Antimony 6 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0
Arsenic 50 <1.0 <1.0 <1.0J <1.0 <1.01J <1.0 <1017 <1.0
Barium 1,000 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Beryllium 4 <1.0 <1.0 <1.0 <l1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Chromium - 50 <3.0 32B 37B <3.0 <3.0 <3.0 6.1 B <3.0
Copper 1,000 <7.0 <7.0 198 B <1.0 <7.0 <1.0 <7.0 <7.0
Iron 300 <87.0 <87.0 <87.0 <87.0 <87.0 <87.0 <87.0 <87.0
Lead 50 <2.0 <2.07J <2.013 <2.0 <20 <2.0 <2.0 <2.0
Mercury 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Nickel 100 <11.0 <11.0 135 B <11.0 1328 <11.0 <11.0 <11.0
Potassium NS <473 <473 671 B 677 B <473 <473 <473 <473
Selenium 10 <2.0] <2.0 <2.01] <2.0 <2.01] <2.0 <2.01J <2.0
Silver 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Sodium 20,000 <121 <121 <121 <121 <121 215 B 126 B 188 B
Thallium 2 <1.01J <1.0J <1.01] <1.0 <1.01J <10 <1.0 <1.0
Zinc 5,000 154 B 149 B 32.7 11.8B 100 B 118 B 10.1 B 123 B
ug/L Micrograms per liter.
B Analyte concentration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value.
R Unusable value.
NS No standard.
(a) Federal or State Drinking Water Standard (lowest value used), in micrograms per liter.
MCL Maximum Contaminant Level.

g:\aproject\Lockesba\NY0029.099\data\MET-MISC.XLS
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Table 3-3. Concentrations of Total and Dissolved Metals Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.

Page 15 of 15

Sample ID: Field Blank Field Blank - Field Blank Field Blank
Sample Date: 12/2/93 12/2/93 12/3/93 12/3/93
Total Dissolved Total Dissolved
Parameter
(concentrations in ug/L) MCL (a)
Antimony 6 <21.0 <21.0 <21.0 - <21.0
Arsenic 50 <1.0) <1.0 <1.0 <1.0
Barium 1,000 <2.0 <2.0 <2.0 48 B
Beryllium 4 <1.0 <1.0 <1.0 <1.0
Cadmium 5 <2.0 <2.0 228B 268
Chromium 50 <3.0 <3.0 <3.01J <3.0J
Copper 1,000 <7.0 <7.0 <7.0 <17.0
Iron 300 <87.0 <87.0 489 <87.0
Lead 50 <201 <2.0 <1.0J <1.0
Mercury 2 <0.20 <0.20 <0.20 <0.20
Nickel 100 <11.0 <11.0 <11.0 <11.0
Potassium NS <473 605 B <473 <473
Selenium 10 <2.0 <2.0 <2.0 <2.0
Silver © 50 <2.0 <2.0 <2.0 <2.0
Sodium . 20,000 191 B 125 B 272 B 460 B
Thallium 2 <1.07J <1.0J <1.07 <1.01J
Zinc 5,000 118 B 7.0 B 16.9 BJ 162 B
ug/L Micrograms per liter.
B Analyte concentration is between the instrument detection limit and the contract required quantitation limit.
J Estimated value.
R Unusable value.
NS No standard.
(a) Federal or State Drinking Water Standard (lowest value used), in micrograms per liter.
MCL Maximum Contaminant Level.
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Table 3-4. Concentrations of Leachate Indicator Parameters Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.

Sample ID: SY-1 SY-1 SY-1D SY-1D SY-2R SY-2R S§Y-2D

Sample Date: ©11/3/93 11/30/93 11/4/93 1211/93 11/2/93 12/3/93 11/2/93
Parameter
{concentrations in mg/L) _
Ammonia-nitrogen ’ 043 045 118 9.90 <0.04 0.26 4.94
Bicarbonate alkalinity, as CaCO3 45.2 446 123 . 120 8.8 35.0 100
Carbonate <1.0 <1.00 <1.0 <1.00 <1.0 <1.00 <1.0
Chloride 544 624 286 287 449 613 108
Hardness, as CaC0O3 67.2 69.6 222 24 136 121 634
Nitrate-nitrogen <0.10 0.29 6.21 6.19 242 241 1.20
Sulfate 20.2 16.0 146 150 56.0 68.4 : 226
" Total dissolved solids 189 269 798 803 861 850 282

mg/L.  Milligrams per liter.

. NR Not requested.
CaCoO3 Calcium carbonate.
J Estimated value.

MISCLL.XLS
GERAGHTY & MILLER, INC.
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Table 3-4. Concentrations of Leachate Indicator Parameters Detected in Groundwater Samples Collected from Monitoring Weils During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York. '

Sample ID: SY-2D S§Y-3 S§Y-3 SY-3D SY-3D SY-30D SY-3DD
Sample Date: 12/3/93 117293 - 12/3/83 11/2/93 12/3/93 11/1/83 11/29/93

Parameter

_ {concentrations in mg/L)

Ammonia-nitrogen 6.98 67.8 123 146 83.6 . <0.04 <0.04

Bicarbonate alkalinity, as CaCO3 81.6 716 : 727 1,180 ’ 1,020 144 8.60
Carbonate <1.00 1.28 <1.00 2.72 1.20 <10 <1.00
Chioride 87.0 136 176 269 266 4.20 4.5
Hardness, as CaCO3 684 362 348 470 468 7.6 6.6
Nitrate-nitrogen 1.39 <0.10 <0.10 0.22 046 <0.10 0.32
Sulfate 16.5 32.9 26.9 272 226 1.8 119

Total dissolved solids 299 726 787 1,240 1,400 44.0 54.0

mg/L  Milligrams per liter.
NR Not requested.
CaCO3 Calkcium carbonate.
J Estimated value.

MISCLLXLS ‘ GERAGHTY & MILLER, INC.
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Table 3-4. Concentrations of Leachate Indicator Parameters Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.
Sample ID; SY-4 SY4 SY-6 Y £ SY-6D SY-6D SY-7

Sample Date; 11/2/93 12/3/93 11/5/93 12/2/93 1111/93 11/29/93 11/4/93
Parameter
(concentrations in mg/L)
Ammonia-nitrogen 33.8 30.6 0.06 0.09 0.29 0.27 0.97
Bicarbonate aflalinity, as CaCO3 446 449 196 202 19.8 9.80 3224
Carbonate <1.0 <1.00 <1.0 <1.00 <1.0 <1.00 <1.0 J
Chiloride 152 168 43.0 343 719 874 399
Hardness, as CaCO3 348 347 176 181 84.0 81.0 260
Nitrate-nitrogen 6.10 1.86 2.57 2.26 6.03 6.64 0.31
Sulfate 778 720 10.3 19.8 71.6 63.0 82.7
Total dissolved solids 763 794 287 323 261 293 794

mg/L  Milligrams per liter.
NR Not requested.
CaCO3 Calcium carbonate.
J Estimated value.

MISCLL.XLS
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Table 3-4. Concentrations of Leachate Indicator Parameters Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operabie Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.

Sample ID: SY-7 . SY-8 SY-8 SY-9 SY-9 PK-108 PK-10S

Sampile Date: 12/2/93 11/4/93 12/193 1111/83 11/29/93 11/4/93 12/1/93
Parameter
(concentrations in mg/L)
Ammonia-nitrogen 0.36 0.21 0.13 0.7¢ 0.61 036 0.08
Bicarbonate alkalinity, as CaCO3 112 §9.8 62.0 180 . 131 2.2 24.2
Carbonate <1.00 <10 <1.00 <1.0 <1.00 <1.0 <1.00
Chloride 808 323 32.7 39.3 47.2 162 1.7
Hardness, as CaC03 282 103 106 248 172 68.8 67.8
Nitrate-nitrogen <0.10 <0.10 <0.10 <0.10 0.07 733 8.04
Sulfate 58.9 78.2 80.7 . 68.3 4,830 39.9 514

Total dissolved solids 1,060 218 49.0 346 312 162 181

mg/L  Milligrams per liter.
NR Not requested.
CaCoO3 Calcium carbonate.
J Estimated value.

MISCLL.XLS GERAGHTY & MILLER, INC.
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Table 3-4. Concentrations of Leachate Indicator Parameters Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.

Sample ID: PK-10! (Rep-2) PK-101 (Rep-2) PK-10D PK-10D RB-11S$
Sample Date: " 11493 11/4/93 12/1/93 121,93 11/4/93 12/1/93 11/3/93
Parameter
(concentrations in mg/L)
Ammonia-nitrogen ’ 39.1 39.3 7.8 41.0 <0.04 <0.04 <0.04
Bicarbonate alkalinity, as CaCO3 404 400 J 419 - 419 24.6 178 15.6
Carbonate <1.0 <10J <1.00 <1.00 <1.0 <1.00 <1.0
Chioride : 291 287 678 499 14.0 4.2 8.0
Hardness, as CaCO3 286 285 312 310 122 122 174
Nitrate-nitrogen 0.39 0.51 0.21 0.21 0.90 0.80 442
Sulfate 88.9 109 110 113 15.6 1.8 . <100
Total dissolved solids 918 848 1,020 1,030 87.0 85.0 47.0

mg/L  Milligrams per liter.
NR Not requested.
CaCO03 Calcium carbonate.
J Estimated value.

MISCLL XLS ' GERAGHTY & MILLER, INC.
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Table 3-4. Concentrations of Leachate Indicator Parameters Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.

Sample ID: RB-118 RB-111 (Rep-1) RB-11] (Rep-1) RB-11D RB-11D
Sample Date: 11/30/93 11/3/93 1173193 11/30/93 11730/83 . 11/3/93 11/30/93
Parameter
{concentrations in mg/L)
Ammonia-nitrogen 0.09 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Bicarbonate alkalinity, as CaCO3 178 14.0 130 116 108 8.20 7.60
Carbonate <1.00 <1.0 <1.0 <1.00 <1.00 <1.0 <1.00
Chiloride 64 290.7 204 279 28.3 3.40 <3.0
Hardness, as CaCO3 19.2 87.2 86.6 89.8 89.4 3.60 44
Nitrate-nitrogen 2.18 13.2 129 . 133 134 0.24 0.62
Sulfate : <10.0 416 424 <10.0 _ M2 <100 <10.0
Total dissolved solids 81.0 186 179 252 216 17.0 §1.0

mg/lL.  Milligrams per liter.
NR Not requested.
CaCO3 Calcium carbonate.
J Estimated value. .

MISCLL.XLS ) GERAGHTY & MILLER, INC.
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Table 3-4. Concentrations of Leachate Indicator Parameters Detected in Groundwater Samples Collected from Monitoring Wells During the Second Operable Unit Remedial Investigation,
Syosset Landfill, Syosset, New York.

Sample ID: RW-12| " (Rep-3) RW-12| (Rep-3) RW-12D RW-12D Field Blank
Sample Date: 11593 11/5/93 12/2/93 12/2/93 11/5/93 12/2/93 11/3/93

Parameter
[concentrations in mg/l)

Ammonia-nitrogen 16.2 176 4.8 134 <0.04 0.11 NR
Bicarbonate alkalinity, as CaCO3 167 446 162 162 738 80.4 NR
Carbonate <1.0 : <1.0 <1.00 <1.00 <1.0 <1.00 - NR
Chloride 108 108 118 "7 122 - 139 NR
Hardness, as CaCO3 169 166 164 161 132 . 144 <1.0
Nitrate-nitrogen , 2.66 347 4.18 4.04 1.09 0.10 NR
Sulfate 30.5 338 48.2 461 317 543 NR

Total dissoived solids 348 348 408 - 422 320 §11 NR

mg/L . Milligrams per liter.

NR Not requested.
CaCO3 Calcium carbonate.
J Estimated value.

MISCLLXLS GERAGHTY & MILLER, INC.
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Table 3-5. Summary of Gas Well Monitoring Data, Syosset Landﬁll. Syosset, New York.

February 25, 1994 March 2, 1994
Barometer (a) <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>